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PROCEEDINGS 


AT THK 

ANNUAL GENERAL MEETING,* 
19tii FEBRUARY, 1858. 


Awaud of the Wollaston Medal and Donation Fund. 


The preceding Reports Laving been r^ad, the President, Major'- 
General'Poutlock, addressed the Meeting as follows : — 

The Report of the Council 1 ms pointed out that its Members have 
on this occasion awarded two medals, tliinking it desirable to mark, 
without delay, their high appreciation of the great merits of two most 
distinguished men, who, labouring in countries very distant from each 
other, have contributed largely to our knowledge of the ancient Na- 
tural History of tlie earth. 

The first Medal has been assigned to a veteran Palceontologist, 
Hermann von Meyer, who commenced his labours twenty-three years 
ago by investigating tlic principle of deteriniifing the order and classi- 
fication of mineral deposits by their natural-history relations. From 
that time he has been engaged in an uninterrupted course of Palceoii- 
tological inquiries of the most varied nature, and he has become one 
of the leading authorities u]r)on the subject in Germany. Sixteen years 
ago he was associated wdth Gcrnmr, (yount Munster, and Professor 
Unger in that important w^ork ‘ Bcitriige zur Petrefaktenkunde,^ or 
Contributions to the Knowledge of Fossils, which was lieh in every 
branch of organic remains, whether animal or vegetable ; and I find 
in the fifth part the description of a species of Pterodaetyle, Vicro- 
dactylm Meyeri, discovered by Von Meyer himself, and named liy 
Munster after his able coadjutor. Fossil Fishes and Fossil Plants 
‘were equally the subject of discussion in this able work, which ex- 
tended to seven parts. He was associated with Plieningcr in de- 
scribing the pnlmontology of Wiirtemberg, and he is now engaged 
with Dunker in publishing a general ‘ PaUeontographica,’ which has 
already recorded many 411 teres ting disedveries in this most rich and 
fascinfiting science. It will, I am sureV therefore, be felt that we arc 
only doing justice to the claims of a man who Ims produced no less 
than r>7 treatises upon Palneontological subjects, not one of which ** 
can l?e considered undeserving of r,5spect and attertion. 

Sir C. Lyell, — It is with great pleasure that I place the Medal 
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ill your hands, requesting that you will convey to M. Hermann von 
Meyer our high appreciation of the v&lue of his labours, and our 
gratification at conveying it to him through one so fully able to value 
the services of a great Palaeontologist. 


Sir C. Lyell thus replied : — 

Mr. President, — It will give me great pleasure to take chjirge 
of tlic Medal which has been awarded tlie Geological Society of 
Loifdon to my friend M. Hermann von Meyer. 

Tlie importance of his Palaeontological labours is now, as yon ha?e 
truly stated, universally acknowledged ; but for my own jiart, I con- 
fess that I shquld scarcely have been aware of their vast extent had 
1 not enjoyed ojjjiortunities of visiting Frankfort ^rom year to year, 
and seeing tlie aut]^* engaged in liis preparations for those mono- 
graphs on fossil reptiles with which he has enriched our science. I 
see that one of jtlie most si)lcndid of these elaborate treatises, which 
contains I believe descriptions and illustrations of about 80 species of 
Triassic lleptiles, is now lyin^g on our table — a work of which it is 
not too much to assert, that it would have secured a very high repu- 
tation for its author had it been the only labour of bis life. For this 
and for bis otlier publications, INI. von Meyer has executed all the 
drawings with his own hand, and has done them all on transparent 
paper, so that his lithographer, wlicn transferring them to stone, has 
not had to reverse the figures — a process during wdiich tlie spirit and 
accuracy of the originals are often found to snfFer. 

Allow me, Sir, in conclusion, again to express to you the satisfac- 
tion I feel at being reqiKvsted to transmit this w^ell-eariicd tribute of 
onr esteem to one of tlie most distinguished of our Foreign Members. 


The President proceeded: — 

The Council has awarded tlie second Medal to Mr. James Hall, of 
New York, as a testimonial of its liigh opinion of his nuM’its as a pa- 
leontologist and geologist. Twenty-one years ago Mr. Hall exhibited 
Jn's taste lor paleontology by describing two sp(?eies of Trilobitcs be- 
longing to the genus a genus very remarkable in its con- 

formation, and which our friend Mr. William liogers has lately dis- 
covered in a liiglily metamorpliosed rock, long considered a crystalline 
schist, near Boston. His notes ujxm the geology of the Western 
States soon followed as a testimony to Ins love of imre geology ; but 
tlfc palaeontology of New York proved him to he worthy of the re- ' 
spect of all lovers of natural science. 11c has gone steadily forward, 
and we are now indebted to him for an accurate kiiwledge of the. 
geology and palaeontology of the great State of Ne\rYork, which is 
in itself equal to a large kingdom in magnitude. The last of his 
w'orks, Deserijitions of Ne\v Species of Palaeozoic Fossils from the 
Lower Heidelberg, .Oriskany Sandstone, Upper Helderbcrg, Hamil- 
ton, and Chemnung groiijis,” published last year, is full of descriptions 
of new species ; a^^d, although I jpn myself prone to*hcsitate reifpect- 
ing new species wdieii closely allied to previously known species, the 
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work proves the continued energy and ability of Mr. Hall in his fa- 
vourke study. ^ 

To me it has always appeared, that the history of any of the past 
epochs of the earth’s history may best be studied in countries which 
lyivc not undergone any great disturbance during its continuance. In 
Englaiid, from its insular position, it is easy to observe that numerous 
dii^^urbaiices must have interfered with the tranquil course of events, 
whilst in large continents, siifch as America, and a large portion of the 
continent of Europe, such as Russia, ’&c., little conijiarativ^ disturb- 
ance may be looked for, and the succession of organic existences may be 
suf)])os(^d to have gone on under the influence of ordinary and naturtd 
causes alone. Such considerations as these are the more interesting 
at the present moment as Sir li. Murchison has lately been enabled 
to establish the Silurian age of certain rocks inificotland, by the dis- 
covery in them of Silurian fossils, not of the Eugl ish type, but of the 
American type, amongst which may be mentioned the genus J/uc/wretf, 
so called after one of the first writers on American (icology, the well- 
known Mr. Maclurc. This curious fa<;t adds to our interest in the 
award of ^his Medal, which we wish to be considered as a testimony 
of the higli respect which our Society entertains for the labours of 
American geologists, and especially for those of Mr. Janies Hall. 
I should have felt much pleasure in transmitting the Medal through 
Professor Ramsay, who during the last summer represented our So- 
ciety at the Meeting of American Naturalists in Canada ; but in his 
ahsciice, 1 naturally turn to you. Sir Roderick Murchison, as the 
natural loader on every (jucstioii relating to tlie Silurian Formation, 
and who would have been our representative in America had you not 
found it necessary, from ill-health, to decline the pleasing duty in fa- 
vour of Professor Ramsay, who may be cous’idercd almost your pupil. 
Let me then request you to undertake the task of conveying the Me- 
dal to Mr. dames Hall, and expressing our high resiiect for him and 
his labours. The Council has added the proceeds in the hope that 
tlie sum, though small, may be of use to Mr. Hall in the publication 
of his fossils. . 

Ill reply Sir R. Murchison said : — 

Sir, — Although I am unexpectedly called upon, through the acci- 
dental absence of Professor llarnsay, to receive the Wollaston Medal 
for Mr. James Hall, I beg to assure you, that no one of my country- 
men can more truly rejoice than I do in the adjudication of the higlicst 
lioiiour this Society can bestow, to so eminent an American geologist, 

In my earnest desire to have visited the U nited States and Canada 
last summer- .-a desire which was alone fnistrated by the state of niy 
iic.alth, — my thief gratification would have been to have examined, 
under the guidance of James Hall, those great ex}»anscs of the Silu- 
rian and other palaeozoic rocks of the Western Continent which he has 
so truthfully and ably described ; for it is he who has shown us that, 
liowv-ver widely separated by the Atlantic, the fossil remains of thfe 
earRest traceable living things in the New World Live, like the present 
• inhabitants, the strongest relationship with the old country. <Pennit 

^ (y * 
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me. Sir, also to say, tliJit the high estimate of the merits of our 
iiiorlallist, whieli I have imbibed, both fr(?rn a stuSy of liis own works 
ami by reference to tlio opinions of Lyell, De Verneuil, and Logan, 
has been much strengthened by the animated reports of Professor 
Kainsay, who since his return has lost no opportunity of recording 
the deep sense he entertains of the very important services rc/idered 
to Geological science by the arduous and meritorious researche%of 
James Hall. • 

THE ANiSriVEIlSAHY ADI)11E»SS OF THE PEESTDENT. 

Proceeding ijow to the more special duty which devolves on your 
Presidc'iit this daj', I liave once more to jjorforni tlio melancholy 
task of recidling to jjfcir niemory the names of those Fellows of our 
Soci(‘ty wlio have b(‘('n removed from amongst us, by d(‘iith, during 
the year ; and it^is wnth sorrow that I find liow erroneous was the 
hopti 1 ontcu’tained last year, that the xory magnitude of the losses 
Ijtlien commemorated w'oiild insure me from having to dwell in the 
present year, for any haigth of time, upon so sad a^subject. It was 
indecid scarcely to ho (‘xpected that wo should have been, as a large 
Socitity, entirely exempted from tin? commoji lot of humanity ; hut 
the blow lias liillen most boavily upon us, and «'imongst our losses 
wo have to record the names of luou distinguished in almost every 
branch of literary or. scientifi(} lore. 

Tlie first I sliall notice was ind('(.id a patikircb of our science, onc! 

* of tbosci illustrious men wlio assishid at tiio ^’cry birth of Geology 
amongst us, one wlio ^v(lH long looked up to as a sure guide in the 
patli of trulh and sciemeo^ You will at oiuie perceive that T allude 
to tlic late Du/VN Coxviieakk, wlio last came amongst us only a very 
short time before the summer recess, Avlum he ajrpoared to take a.s 
lively an interest as ever in the ]>roi;ecdiugs of the Society luj had 
once ch(!ered by his freipiont attendaiujc, and adoraicd Iry liis laliours ; 
and as he was going away lie assured me that it was always with 
])leasiu’o and satisfaction he came to meetings from wliich duty and 
distant residf^ce could alone keo]> him away. 

It has bc'cii justly said that he Avas one of a race of clcagynum, 
and tliose iiuai of intellectual emmoneo. His gi’andfathor Avas .Dean 
of Christchurch and Jlishop of Eristol, the friend of Eishop Eorkely, 
and the author of a Avoi k distinguished even in an tige of dec'p tliinkers 
and ju’ofonnd theologians, and entitled Defciuoe of lli^vcahul 

Eeligion.’ Th(> Jiishop’s only son. Dr. WEliain (yonyheare, Rector 
of Eisho])sgaio, lc‘ft Irehind him sons, hotli of Avhom Avoro 
(Miiineiit men. The elder, John Josias, Yicfir of Jlath Efistou, Avas an 
ac(*omplished scholar, no iiiconsidijrablo chemist, a sound geologist, 
and filled uith crcxlit the UniyejAsity offices of Professor of Poetry 
and of Anglo-Saxon, as avoU as that of .Eainptoii .Lecturer ; he pro- 
trioted the revival of Saxon literature, and .left behind him, on his 
death in early life, a volume of translations Avhich itAAiashis hrot\er’s^ 
office to complete and edit. TJfat brother, the second son of 
Dr. Conybeare, Avas the iilustiious object tliis notice, * 
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William Daniel Cowbcarc : ho was born in Jimo 1787, aiicl in due 
time^ent to WcstimnstcT SShool, where ho received Iiis early edu- 
cation. Prom Westminster ho proe.ccded to Oxford, and entered 
Cluist Chiu’ch in the same year as Ids fellow collc^an Sir llol)ert Po(‘l, 
taking a first class in classics, in Avhich ho ^^ils classed with Sir 
Kobert, and a second class in mathematics, in Avldch he was classed 
^’kh Archbishop Whately. Until ho took Ins M.A. degn^o, ho 
continued to reside at tlic University, pursuing various studies, and 
assisting by his exertions to lay tluj fomidation of (1 oology, which 
Tvas then only a rising science. At the early portion of the present 
century, an indifference, sueJi as wo can now srraicoly understand, as 
to the cultivation of the; natural sciences prevailed ak Oxford; l»ut, 
in the midst of tlio conscfiuent general neglect, a sfhall hand of indi- 
viduals, residents of the University, wi-ro u^cd in tin; cdlort to 
keep alive a taste for at least one branch or natui’al science', and 
succeeded in enlisting others iu its cause. p 

The first lectures given at Oxford on Mineralogy, wliich was then 
as a study not accurafc'ly distiuguislicd fi‘om Oeolog}', were, it is 
bciioved, those dt^ivered hy Sir Christopher UeggcN then iU'giiis Pro- 
fessor of Medicine ; and although it may not be possildc, eitluM* from 
wiittcm r(;cords or from the p(?rsonal testimony of any one now 
living, to form an accurate opinion of the ments of thost; lectures, it 
may be; fairly assumed that they wore not df;stituto of attracti\'enoss, 
as the saiucj indhidnal delivered long iiftorwards lectures on ^'biatomy, 
n'markahle foi* an ologaneo and a finoncy of diction which liave 
caused them to continue fresli in the re(rollectiou of mimy. Sir 
Christopher Peggo was succetxled liy Dr. Kidd, who for s(;vei-al velars 
gave courses of lectures at Oxfoi'd on lioih the allied sciences, 31 ine- 
rivlogy and (leology,* and collect'd aroiiiiTl him a. knot of persons 
interested in similar pursuitwS, who formed tln'inselvi's into a littio 
dill) of Oxford Oeologists. This club included amongst its mem- 
bers the late Dr. Hu(*klaud, tbo two lirothers (Jonybean', tlie late 
li-ev. J.diilip Sc'rlo, of Tniiity tJollege, afU;rwards Hector of Adding- 
ton, Oxford, and mimy others, Avho, though less vigorously (U'voting 
themselves to geological vcscardi, were still, from Uieli* muintmt 
<iualities and high <diara(;tcr, most lustrumontnl in keeping alive 
the growing interest for tlie now sci{;n(*o, and iu raising Ihc; cha- 
racter of the club so higli, that some of th(; eaily memliers of tlio 
Geological Society of London, then in its infancy, amongst whom 
were tlio late 3lr. Greciiough and the prcsc'iitiia triarch of our science, 
Dr. Pitton, were in the habit of paying an annual visit in \\’^liitsiin- 
wcok to the University, in order to explore, under Ihc; guidance of 
the geologist of Oxford, the physical structure of the; rocks in its 
neighboui-hood ; whilst, on their part, they tlius judiciously enlisted 
local inquirers in the scivicc of gcnoiul geology. 

The venerable Principal of Magdalen College, Dr. Machiidc, is the 
only^urvivor, at Oxford, of this moniora])lc club, and he preserves at 
an^idvanced age the vigour of his faculties, and exhibits all liis forimu* 
interest in the progress of leaniSig and of scieflco; but of iion-rcsi- 
dents, there sJiU smv ive Archdeacon Hony, now Prebendary oi?t!$arum. 
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and Mr. Philip Duncan, who now resides at Path : the latter and his 
brother, !Mi’. Jolindrant, were Follows o^Now Coftof^e, wesro honoured 
by the degree of D.C.L., and wore rcinarlcaljlc, not only for their love 
of natui'al histoiy, but for their zealous support of evciy philan- 
thropic and scientific object. Tlio Ilev. William I). Conyboare wa«, 
however, in the first rank of this little body, and stood so higli in the 
(jstimation of all its members, that T)r. liuckland, when first leetuiiiig' 
as the successor to J)r. Kidd, expressed in* the warmest terms his 
sense? of tbo obligations he owed to him for the infomiation he had 
imparted on points relating to geology, and his i)ersuLisioTi that it 
would not have h(?en fitting for him to offer liimself to fill the office 
of lecturer on ttiat subject, had Mr. Couyhearc been jlosivous to occupy 
it. Lot me ad(rfua;e, tliat another equally eminent individual, the 
founder of thcj now .)^[iool of geology at Oamhrulge, as I)r. Euckland 
was of that of Oxford, lias assured me, witli a similar frankness, so 
characteristic of ^professor Hedgwiek, that ho too looked upon Dean 
Conyhean^ as his early master in geology. 

In 1814 Mr. (jonyheare nuK^Tied, and retired from the University, 
the scone of his earlj^ triumphs, to undertake tlui* quiet Avork of a 
country curacy, and nine years afterwards removed f o the Aicarago 
of 8ully in (II amorgaii shire, on the pres(‘Tilation of the late Evan 
Thomas, Esq., his hrothcr-in-hnv ; hut, whilst holding the (uiracy of 
Panhury and Lectureship of Prislington, near Pristol, ho had boon 
mainly instrumented in conjunction Avith Sir lleiiTy Dolalxxrhe, in 
founding the Pristol T*hiloso])hical Institution and >luseuiii, find it 
9 Avas at tliat time lic^ received a visit from the great Fi’ench gC‘ologists, 
M.. Elio do Ik'aimioiit and Dufrihioy, who came for tlio pui’|Do.so 
of acipiiring a knowh'dgf' of the secondary rocks of England, as a 
standard of reference? for thosoof France; and lu? so impressed them, 
Avhilst a(?ting as thi?ir companion and guide in an exploration of the 
niiighhourhood, Avith a dei']) sense? of Ids g(M)logical kiioAvh'dgo, that 
th(?y W(‘r(‘ pnqiared on tladr ri?turn to cooperate with (/uvii'r in oh- 
tainiiig the cdection of Mr, (’onyheare as a (;orres])ondiiig memhor of 
the Institute, for (leology. Nor must |t he sup])os(?d that this excel- 
h^iit man ue^ect(?d his sacred diilies wliilst storing his mind Avitli 
tlie lichest treasures of g(‘olog'i(:al r(?se:ir(*h, as it Avas during his resi- 
dence at 8iiliy that he dediAered, gratuitously, at the reqm'st of his 
friend Dr. Prichard, a ('oursc of tlu'ological h?ctures at Pristol CoPcgi', 
of which institution h(' had b(?come :i visitor. 

In 1880 he left Sully ami Aveiit to Dovoushin*, ha\’iug presented 
himself to liis family Ihiug of Axrninster, and, Avhil.st there, preached, 
at the reijuost of the authorities of the University of Oxford, the 
Pampton ijoctiire fi/r 1880. Th<? living of Axmiustqr^o resigned 
after a few years, on being called by liivS friend Pishop (^oploston to 
the care of the C'alhodral of Llyridalf. Here ho continued zealously 
to cany on the good Avork of restoration Avhich had (*om- 

inenced by his predec(jssor Dean Pruce Xuiglit; and, as at all times 
in his lih?, Avas ever j*oady to distributi? the? ridi and ^^aried store* of « 
his mind for the liciiftlt of his fellow-men, in whatsoever station of ^ 
life th<;. juight lia\e been. This venerable, much-hr od man, and 
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admired philosopher, left Llandalf to attend the doath-hed of his 
eldest son, and, wlftlst panning in his retum, at the house of an- 
other son, was stricken with pulnionaiy apo])loxy, and dit^d on the 
morning of the 12th of August, after mi ilhn'ss of only three hours, 
in the 71 st year of his ago. 

SiKjh is the geiK'ral picture of th(j lifci of a truly cjatiniahlo man ; and 
44fliall now add to it a very brief notice of liis most charMcha’istic 
works, promising, how^-er, that, evem boff)re the ])oa (‘0 of 18 If) had 
opened tlie Continent to llritisli geologists, Mr. (^nyh(‘Mre liadfgrmed,' 
Itrom the imptTf(‘ct data then witliin his reach, a sound ofnnion as to 
the identity of tlie Jura liiiK'stone witli the ooliti(^ formations ol Eng- 
land, an aiiticij)ation wliich had afterwards the gratillcation, in 
conjunction, with* T)r. Ihickland and Mr. CreemmgTi, of verifying. 
The vm-satility of the gcaiius of Dean Conybeiuk^ led him to examiiui 
and dcsciibo the lesser points conneeted with (^anic remains, as wi‘ll 
as the greater; a circumstance in which lie strongly reseinhlcd liis 
friend and fellow-labourer Dr. Ihickland. For an exompliiication of 
this pecmliai'ity of liii? mind, T sliaJ^ ri'fer to his papeu* ])ublislu*d 
in the yevar 18 fl, in the second volume of tlie Transactions of the 
Society, and th(U‘ofore one of his early i^ontri billions to PiiUeoiito- 
logi<*,al Science. It was eiitithd, “ On tlie Oiigin of a remarkable 
Class of Organic Impressions occrurring in Nodules of Flinl.'’ Mr. 
Parkuison had descnlxal them as *• small round coniprgssial bodies, 
not exceeding tlie oighlJi of an imdi in tlidr longest diaiiK^ters, and 
horizontally disposi^d, .connediid by pro(:*(‘ssi‘S nearly of tlie tiiumess 
of a hair, ivliieh pass from difteixait parts of each of these b<)di(.\s, 
and are attached to the siirroii riding ones; the wlioio of tiiose bodies* 
being thus held in eonnoxiou.’’ IMr. Paikinson consideri'd that 
these bodies wore the woi-ks of polypi's* and Ikj tlu'rcTbrii classr.td 
them with ('onds of some unknown genei*a ; and Dr*. PiK'kland, 
who laid directi'd liis attention to tluau simultaneously Avilh Mr. 
Conyboare, considered that tluj moulds in which tlui siliceous casts 
had been formed Avore the work of parasitic insects, tire thin haii'-liko 
appendages having been the passagi^s of entry first madtr try the in- 
sects, and the larger tlatteiierl Irodies tin' ca vities aft(^rwar(ls(^X(*avated, 
tlie obje<?t of the excavation liaA'ing ot course' Ix'ou to (?V)taiu uourisli- 
nient from the body thus eaten into, \Ahetlier a shell or any other. 
This obseiwation of Dr. Ihickland wtis communicated to 31 r. (,'ony- 
heare, hut not until he had ('ompleted his own r(^search(\s, and ariived 
at the same virtmd conclusion,~--namely, that ‘‘ these? C(?llules AVi*i*e 
the Avorks of animalcules preying on shells and on tin? vermes in- 
halriting them.” In amA'ing at this conclusion, Mr. Conyhejan? was 
guided by flio examination of Aarious fragments e>f shells, still jn*e- 
Rorved in cdiitact with the siliceous matter Avhich had snhsccpiently 
been infiltrated into the cavities produced by the.? hoiing animal. 
These appear to haA'e been jiortions of sh(;?lls distinguislied h}^ a 
striated texture, and Avere .stat(?d by Mr. Couybeaie? to resemble? in 
stjructure the •recent Pinna marina, as the genus Inocera/inua doe??; 
but in addition to these, Mr. Omyheare foiiiii them (ioniio(;tt?d Avith 
other shcllsj^aud catui Avith an Kchtnus and a Jkirmnite. ^Though 
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Mr. Conybeare spoke with diffidence of his having brought before tho 
Society a paper on such minute i)ala3onfe)logy, ii cannot be doubted 
that the interest connected with the discovery of the existence and 
workings of minute marine animals at so i-emote an o})och is of a 
vciy higli order. The flints and other siliceous deposits of the chalk 
and other geological ci)Ochs, have indeed been striking examples of 
the cftect of judicious investigation in rendering the most obse^a 
objects the means of tlirow^ing light upon natiiral phoenomena. 

^ Mr. Conybeare ^vas fully aware of tlie necessity of studying phy- 
sical as Awll as organic pheenomena in connexion with geologicak 
science ; and it is truly surprising how ofUai the intimate connexion 
of the jiliysical geography of remote epochs wdth their natural liis- 
toiy is ovorlook^ed, Ilis description of tho laud-slip which occurred 
on the coast of Culvorhole Point, near Axmouth, in Deceniher 
was ahly illustmtcd w* a series of lithoginjihic plates from tho draw- 
ings of the present Jiieut.-Coloncd Dawson ; and the magnitude of 
the results was wl*Il C'xprossed by tlic following words: — “Although 
this cenvidsion can onl}’ ho ascribed to the less dignified agency of 
the land-si)rings constantly undermining the sub-stvata, yet, in the 
grand(air of tho disturbances it has occasioned, it far exceeds the 
ravages of tho eartlupiakes of Calabria, and alnifist rivals the vast 
volcanic fissures of tho Val del Boyo on the flanks of ^Etna.” AVitli- 
oiit doubt these phrenomena arc very striking and interesting in 
themselves ; hut they become still more so w hen wh) reflect, as Mr. 
Bobert Mallet has ta iglit us to do, that they ought not to be con- 
fined to the existing epocli alone, but should be sought for in the 
•stony records of past ages. The paper on the lfy<h'ogra})hical Basin 
of tho Thames, w'ritten w’ith a vi(‘W to dt l ermine the causes Avliich 
had opi^rated in forming the Talleys of tlio Tbaines and its tribu- 
tary streams, is equally valuable as tending to maintfiin the value 
of attcaiding to physical geography in geological investigations. His 
examination, also, of tlio ^Jlu'ory of Monntain-cliaiiis, then recently 
propounded by M. Elie dc Beaumont, as well as his remarks on tlic 
phamomenaof geology wdiicli most dii cctly boar on tlieoretiealspccn- 
lathms, arc proofs of the truly pliilosopliical and enlarged view' lie 
took of his fa\^urilc science. 

In noticing the works of Dr. Buckland, I have already detailed the 
jTiiportanco of the i)aper w hich wns compiled by him in conjunction 
wdtli Mr. Conybt'are, on tlio Bristol and South AVclsh Coal-fields ; 
one, as 1 then observed, of tlioso elaborate and comprehensive papers 
which w'cro the fitting w^ork of the first pioneers of geologictd scionco, 
and the difficulty of w’^hicli can scarcely he appreciated in tlicse times 
w^hon tho foundations of tlie science have been fairly laid, and geo- 
logists have only to improve or correct the details. remarks on 

tlic sections of the Antrim and Derry coast W’erc also a conjoint work, 
and of much inten>st. 

Another and equally rcmarkiihlo wwk W’as that undertaken incon-^ 
junction with the late Mr. Wdliam Phillips, namely, the ‘OutlinCs^of 
the Geology of Englaiyi and Wales,’ it may be considered tho first 
systematic work on tho subject ; and, though geology has been since 
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more specialized and studied hi minuter detail, this work ^^dll always 
be repfiirdcd as ti striking procif of tlio ability and knowledge of the 
authors. 

It was, li 0 AvcJV(‘r, in 1821 (April 0) that ]Mr. C(jnybeare coinmu- 
iiU*ated to the Society tliat remarkable ralioontological pap(>r A\ liicli 
excited so much inten^st at the tinu^, and established in tlie most 
s.-fti§factory manner tlu) ])roijricty of ostaljlisliiiig a new gemus of ]icp~ 
illia, forming an intcmiT'diatc link bc^tween the Jchiliifomnms and 
Cro(‘odile, t<^ whicli Mr. Conybearo gave tlie name of P/rsioikturHS, 
•The discovery of immense vert(;bneof ovii)arous (piadrupeds in the 
Lias near Bristol had attracted tlie attention of Mr. Couyboare, wlio 
quickly recognized the diffeicaice bfdwceii those ^elungiiig to the 
Ichfhyomurm and otlic;rs, wliicli evidi^ntly, in Ids opinion, wen.* por- 
tions of a ditfereiit animal. AVith a singidar J^nui n and rare sa- 
gacity, he placed the detached vertebne in their pro])er position, and 
finally established his new goinis, for which lui a(<h»pted tlie namo 
Fleslosaurits, as expressing its near approach <o the order Laccirta. 

For the whole groiq) of animals wlfi<di approximate, on tlio one 
hand, to the Crot^bdiles in general organization, and yet have heim 
provided with sucli spcuificj organs as w ove m^cc ssary to enable them 
to live, at least 2 )rjii(a‘])ally, in the s(‘a, Mr. (‘onybc‘arc pj’ojjosed tluj 
name Enalio-sauri , as a classic aiqicllation for tho anIjoIi^ order; and 
he observes of the genera composing it, tliat (.‘ven tlie Irhllnfomnwai, 
wliieh recedes most wifhdy from the forms ot* the Lizard family, ami 
ap])roaclics nearest to lliose of fishes, exhi))its in its osteology a l)eau- 
tilid series of analogies Avith that of the Ci-ocodile, and Avhich Aviddy 
remove it from fishes. 

In this pa])er he tlien described in tlie minutest detail tho osteology 
of the Ichtlunmntrufi^ aTid exliihiti’d a knowledges of anatomy AvliicJi 
excited the admiration of every one. He then examined Avitli (ujual 
care tho relics of the new genus, Avliidi, altlioiigh at that; time not 
('omi)letc, Avenj suflirient to ('iiahle Mr. (.'onybc!aie to conchuhi that 
the AXTtebral column recedes from tliat of tiu* IcJitlrtfosfnrnfs in all 
the points in Avhich tho latter a])proa<*hes to tlie fishy stnictnre, aiid 
that the invertehral substance must have lieen disjxiscA mudi as in 
Ci tacca; and that, from the locking togetluir of tho arlicuJating pro- 
cesses, it must have had raiuii less ficxibility than in the Jehthyo- 
nfinruii or in fislios. In examining also sucli iiortioiis of tho paddles 
as could he arranged iji order, lie comes to a similar conchision in 
another direction, mnnely, that tho iiaddk's of tho Plcufosdnnfs are 
intormediatein character between those of tho Ie/ii7iyof<(nints and tlie 
Sea-turtles ; and thus in CATiy re.spcct he laid a soimd foundation for 
his ncAV genus* 

It is to be remarked that this ^laper Avas given as the joint pro- 
duction of Mr. Fonyheare and Sir H»niy Delaheche, to Avhom Mr. 
Conybeare most liberally ascribed a full sliarc of the merit of tlu^ 
discoA^erj^; but, alloAving Sir Heniy every 2j raise for his assistance 
^ tlmf ^scovciy’^and in all the geological details, I holi\we the sa- 
gacity and skill exhibited in the bsteological derails and reasonings 
nave always be^^i ascribed to Mr. Conybeare. 
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In a second paper, read May 3, 1822, Mr. Conybearci was enabled 
to describe much more lid^y all the relations of the) gemora Idfitlufo- 
smmis and riesiosaiirus^ from tlie discovoiy of other remains, both 
of the Ichthyosaurus and Phmosnurus, by his coadjutor 8ii* Henry 
Delttbechc. A very minute examination of the teeth, especially, 
enabled liim to point out that those of the Ichfhyoscmrns were mor(i 
intimately related to the ttjeth of the Cro('odilc than to those of o4hbr 
Lacertfc (an ojnnion then at vjiriaiK^c with t*he opinions of some ana- 
tomists), •whilst at the same time, in other respects, the analogy was 
in the other directi<m, for Oony})eare ohseiTC'S, “ in pursuing, ho^?- 
cver, the liistory of tlie tooth of the Ichthyosaurus to the last stag(^, 
wo (|iiit thosft lyialogies with the C/rocodih', and arrive at anotlua* 
point wh(‘reiu the Ichthyosaurus r(\seiii})les tlie other Laccrla\ in com- 
mon with many of 4V! Mmmuatta : tliis is, the; gradual obliteration of 
the interior carity in r>ld age, by the ossification of tlic pnljiy nucleus.’^ 
Ill conjunction frith Sir H. Delaheche lie brought up the number of 
sp('cios to four, determined from the teeth ^ and in his further con- 
sideration of th(i genus it if^ right to notice the following rcauarks, 
])roceeding from him afUu* noticing a differonco m one character of 
th(i fossil Ci‘ 0 (.'odile, wht'U compared with the n^cent, as staked by 
Cuvier : — J am persnadc'd, from every circunnstaiK'cs that a niucli 
iioaror approximation to the structure of the ohhu' lacortiun genera 
will bo found in the fossil tbaifin the roceut (h^ocodihis ; interesting 
links in the c.bain f Saurian animals will be thus supplied, and it 
will probably lie found that many of tlie points in wJiich the /cA- 
thyosaurus differs from the recent type^ are only instances of its 
agniemeiit with the fossil.’' 

The r(!searches of 8ir Jl. Dcdaheche had not at this time led to the 
dis(iOvery of a (iompletci skeleton of the new genus Plesiosaurus ; hut 
additional poitioiis of it were found, including a vcij perfect dental 
l)ont> of the lower jaw, whilst a. tolerably i)eribct head was discovered 
by Mr. Thomas Clai’ko in the Lias of Street, near ( JlastoiibniT. 

The investigation of those now relics of the J^tesiosaurus led Mr, 
Conyhearo to the following coiudnsion : ‘‘ On tlic whole then, tlui 
manner in irliich the ribs of tlu^ Pksiosanrus ai'ticnlate thronghonl, 
by a single head, to thf! ('xtnanity of tlie transverse! jn-ocesscs of the 
vertc'brue only, the stnictine of the hnmero-slernal parts, and the 
characters derivi'd from tin? head, a.pproxiinate this animal most nearly 
to tlie Lacertw. By its teeth, on the other hand, it is allied to tlu! 
Crocodile ; Avhile its small no.strils and midtarticulale paddles are 
features in whiidi it restmibles the Ichthyosaurus P I'his iihh) ])ai)cr 
he concluded Avit.h Avords cliaracteristic of his natural^inodesty, after 
pointing out the difficulty of reuikuiiig anatomical dehpls at oncci sci- 
entifically accurate and yet attractive to a general audience : “ I need 
not add how much th(*se difiia«ilth?s Avill he increased in the hands of 
a Avriter Avho must acknowleilge that, while intruding on the pro- 
vince of the comjiaratiA’o anatomist, ho stands on foreign grouT|d, and, 
using almost a fo^'ign language, is frequently driven to ado{)t ai> 
awkyard ])eriphrasis, Avliere a smgle word from the pen of a master 
woulcl probably have been sufiicionL” % * 
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However some mofr at the ^mo have been inclined to throw doubts 
upon Iho deductions of Conybeanj, the ability and accurate discrimi- 
nation of the author were publicdy rc'coj^iized by the great Cu\der^ 
who liastoned to advocate his adniissiou to the French Academy ns a 
Corrc*sj)onding Member for the Science of ( J oology ; and 1 am sure 
that all Imng piilmontologists will follow th(* (‘xamide of the late 
weft-know, and at that^ime so highly respt'ctod, ^Ir. (ylift, in recog- 
nizing the groat moiits of Doan ConyUiare, and cojisidoring bin; one 
of the principal founders of the sciemeo in this country. • 

At the present moment it would be tedious iiud uiiiu'cessary to j^nss 
in renew the whole of the long series of Mr. (biiylx'Arc^’s geol()gi(*al 
works, nineteen iiipumber ; and 1 shall point }'our attc'fltion tlieivforo 
sole!}' to that able ^‘Deport on the Progress, Actual States and L'ltenor 
Prospects of (icological »Scienco,’’ wliicli ho piyitnted to the; Ihitish 
Association in 18*12, at its njeeting in Oxford, in which he treats the 
suhjoct 'witli the comhincxl powca’s of the scholai* anf! man of science, 
pointing out the remaikaidc^ arifdogy in the views of Leibnitz to those 
of many modcmi t^peculators on ])}iysital g(>ology ; the ojanions of 
Hooke in respect to the h>"j)ot]icsis of the elevation of our continents by 
volcanic agency; tli<^ masterly ohseawations oj‘ Smith, first made known 
in 17UU, which, although not tlu^ lirst to oiiginate the doctrim^ of a 
regular distiibution of organie? remains, yet rcjelucesd to ceifuinty Jind 
order what hael l)een before vague an el conjefctural ; the gradual rise 
of tlio Tertiary (J ecology from its foundation iri the admirable * ^Memoir 
em the Pasin of I’aris," by Cuviea* jind Brongidart, ])nblislied in 1811 ; 
tlio establislimemt of the (le'edogicul Hoeaety in 1808, and the labours 
of all tlie gri'at men oonneetcid with it, including, arnemgst many 
othea\s, (Jreeaiougli, Buehlaiid, Sexlgwick, liitton, lilurediison, D(da.- 
heche;, Phillips, *Serope\ Daubtmy, and J^yell, togethca; with thosej of 
foreign geologists, including the^ gre^it Von Biicli and Bou(\ TJmt 
Boport alone is sidlhaeait to ])rovo liis masterly a explain tance^ with 
the histoiy of Ids favourite seaeaie-e, and with all its bean’iigs, 
whilst it marks tlie liVieTal spiiit with which lie (altered into all 
geological inejuiric'S. Tlio advimco of geology since iliat Itoport Jias 
been eaiormoiis ; and, if a. period of twenty yextrs from publica- 
tion of Cuvier and Brongniart liad elone so mneh in raising Tia*tiary 
Geology to a higli position, may avo not say that the result of the 
next twemty-live years has been still more; ixanarkable, and has 
riclily rewarded tlie continued and judicious ressearclies of some of 
our most elistin gin shed geologists, such as Lyell, Forbes, l*rostwie*h, 
and Austen, Avliilst the elevation to whiedi the Siluiian systcau lias 
aiTived by thc^])(a\sev(a'ing exertions of IMureibison is a monuineait of 
progress w}dclwvf^(^un scarcely hope will be eepialhxl in that poimliar 
branch of g(>olog>" in future times. 

The zeal of Th an Conybe^aro for gefllogy never forsook him ; and 
Avhon obliged to visit Madeim on account (if tlio luulth of his young- 
est soTK ho Ansitoel the Pi*ak of Temeriifo, and sludied the otlieu' a’oI- 
^anic^pluenomerid of the neighbou^ng islands. J^jav deejply must avo 
regret that his last chiys Avere cmhittcTcd by sottow for the dc^h of 
another son, frc:n whose funeral he was retiu ning at the time of his 
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death ! Ihit so oxcc;llc?iit a man, prcpargd for dcjth by the strict per- 
formance of oveay christmn duty durinp; life, reepures not the com- 
miscaution of those survive him ; althouf^li all A\'ho recollect his 
stir of gi’avity and of sincciity, which always madci his words offective 
in commanding attention and ixjspoct, and in l)ringing home convive- 
tion to the minds of his hearers, must feel l\ow heavy a loss we have 
experienced. ^ * 

The next person whom I shall notice, though nn(]ncstional)ly not 
j)ossessed of the same (‘xtensive range of int(?llectnal acquirements its 
the illusti'ious •individual of whom lluivo pist s 2 )oken, was yet a most 
active, intelligent, and valuable member of our Society. Mn. Josni^A 
Tktmmfji was the eldest son of Josliua. Kirby' Trimmer (who was the 
eldest son of !Mrs. 'mmmer the well-known iiiithoress), and was born 
at North (h ay’ in Kem, on the 11 th of July, 1795. When lie was 
about four y^eait? old his parents removc'd to lh*entlbrd, Middlesex, 
in order to bo near the autlioix^ss, who resided in that iiarisli. Under 
the roof of that venerabh; air.i nddowed relative}, mu(?h of tlie (}arty 
eliildliood of the suhjcict of this memoir vras jiassed. The attention 
of the authoress was first particularly' dniwn to this grandchild by 
accidentally" hearing him explain to a youngta* iiuiinbei* of his family, 
rnU?s of Christian conduct to he obscTved through life? — rules which, 
heing entirely approved of liy- Mrs. Trimmer, were scrn])ul()usly fol- 
lowed out hy himself in liis own lile. His docile disiiosition and 
iiKpiij’ing mind gainc d h(*r os 2 )(}(*ial notice and affoctiou, and lie was 
liold U 2 > by- her to her various juvenile descendants as one wliom they 
would do well to endc'aA'our to resemhlo. It was indeexl reejorded of 
liim, in the ])uhlished life of ]Mrs. 'rjlmmea’, that Sunday was to 
him a ekiy" of jienfx'e't felicity ; anel Avlu'ther he sat Avith his hook 
under a tree, or examined Avith his Acnerahlo giandmother the hcau- 
tii‘S of the plants and floweu's, his eoimtenanejo slione Avith elelight; 
anel in the} Avintca', Avluai s\ivh ph'asuros ce>u].d not bo ivcurrod to, the 
elay Avas still enie of emjoA'ment, anel noAW Aveaiied him.'’ 

His taste for the science of geology' Avas innate : his aged mother, 
Avho snrA'iAV'S to raoui-n his loss, W(}11 re'memlioi's that at a very" 
e^aiiy age, Avliem he used to accompany' her finel the authoress in 
their Avalks, his chief delight Avas to ramhle to the sielc of a river or 
eif a canal in search of she'lls, Avhieli hoAA^emld hiing to the authoivss 
that she might name them ; and fi'cepietith' Avlien at liome lie 
Avoulel invite his mother’s ntte}ntion to the eirganic foi*mations on 
oyster- shells, cxi)ressing the strongest desire to learn their natural 
histoiy. Though the friA ouritc stneh' of his life ap 2 )ea^s to have ori- 
ginated Avith himself, his daily" coua'ci’sc Avitli the ^yeiiCTablc Mrs. 
THmmcr, A^llo was einiliaticully" tlie chihrs fiicnd,” coufirmeel his 
early tastes, anel assisted in training his mind for that keen obserA'a- 
tion and searching iiKpiiiy Avhicli so chanicterized his suhsecpient 
geologit*al 25ursuits ; and it is Avortliy' of remark, tliat these tA>;o rela- 
tives in their Siqxirate Avritings, directed as tluy awto to A^ddcly dif- > 
fesrent subjects, arrived at the saifle inductiA'c conclusion Avith refer- 
ence io eternal inith. The authoress, in a little piiblicatiqp entitled 
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“ The Knowledge of yatnro, fgr the instnietion of Children/’ has this 
remark : It is evident from the coiistiiiction of every i)art of nature, 

from the nohlcjst to the most insignilicaiit, that they arc all most ad- 
mirably foiTiied ; they must therefore have been the work of some 
WTse, powerful Eeiiig, infinitely oiu’ superior/’ whilst the closing 
'words of her grandson, in his work on rraetical C oology and klinc- 
rtfl(^y/’ arc, The stiTie^urc of the earth, as well as the moelianism 
of the heavens, proelaims the Divinity Qf the Hand which made tlv^ni. 
The one tolls of power and wisdom displayed through the iitimensity 
of space, the otlua* tells of the same attributes disidayed through tlie 
immensity of time ; and thus every boin^ and slieU and h^af disinterred 
from the dust of the earth loads our tlioughts towigrdfcf etomity and 
the world of .s])irits, and tells us that, though a^ tilings visible an*, 
subjc'ct to change, tliey are the work of om^ kitisible and etenial 
Being, * the same yesterday, todjij^, and for evef ’ 

Aboxit the year 180(), young Trimnu.T was placed ®as a pnihl with 
the liev. William DavLsoii, at that time Curate of Noav Ihvntford. 
Under that highly, talented prccejitor, flo pursued his classical and 
mathematical studies with such ililigeiic.o as to gain the esteem of 
his preceptor, wliicli lio nlained iiiitil his d(u*easo in tlie y{*ar 1 852. 

AVhen iibout nineteen yt*ai’s of age, lie su])eriiitended for liis 
father soim^ (•o])por-Tnines in Kortli Wales; whilst thus emjiloyed, ho 
gained a prjujtical knowledge of miruu'alogy. After several years 
ho undc‘i'took for liis fatlua* the manag(im('nt of a fami in Ali(ldl(?sex ; 
and, Ijoing thus engag(‘d foi* some y(an*s, he ac(]nir(>d dnihig iliat 
pc'riod a ])oj’fion of that l^nowledgo of soils whicdi in after-life lie so 
])i*omin(^ntly connectcjd ivltli geology. During this pca-iod of his life 
he contiuiKul to r(*side with his ])ar<sits, aiul his evenings wiire not 
nnfreqncmtly spent in TScriptiiral study. When engagi^d in otlua* 
reading, tlu^ ])oet Sjxaisor was his espt^cial favourite ; and liis intimate 
actjuaintance witli every i»age of the ‘vlhmie Qiu eiu;’’ niay ]iai e*fur- 
uished him in j-art with that great command of languago, so freipuaitly 
evident in his writings. In prose- writing his model was Addison, 
tlu? elegance of wliose periods lie, admiix'd : not unlike that autlior, he 
wrote with the greatcjst facility, in^ver pausing for idea# or for laii- 
gniige to express them ; and it was not liis habit to reconstruct any 
scntencx* he had once written: lie composcnl also with c^ase in ])Oetiy, 
and gave expression to his thonghts in flowing and hannonious verse, 
and at an early agi? translated from the Italian a eoiisidemhle poi tion 
of Tasso’s “Jerusalem d('livercd.” 

In the year 1825 he was again in Korth Wales, working for his 
father some sl^tci-ipunTii's, one of tliem situate at Bangoj*, and the 
other two bi'twf^^n Snowdon and Caernarvon. At tlie latter town ho 
established, by means of public subscrijjtions, a museum, to ivliich ho 
gave many valnabLo organic remains, soflio of which lie had met with 
'when occasionally visiting Ireland, but tlie greatia* jiart he liad long 
Ix'on engaged in collecting from the ossiferous deposits at Brentford. 
Whilst working these quarries, at jvhich employ i]||ent he continued 
for some years, ho resided chiefly in the Vale of Kantlle, wh(M> ho 
was occasionally rfsited by bis friend the late Dr, Biickland, wliom 
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ho would at such times guide with enthusiastic m'dour over the Snow- 
donian range, pointing out to liiin fromibime to time the erratic blocks 
and marine shells on which he founded his opuiion tliat they were 
not deposited, as had been supposed, by melting icebergs on the 
floor of a sea, which after long submergence had been converted iitto 
diy land by movements of elevation, but that they were spread 'by 
marine ciurcnts of extraordinary energy and shoi't duration ovct JLl.'o 
surface of pre-existing land, and over land covered with i(;o. Tliis 
opinion, ihowe^x*]', he subseiplently modified by accepting coast-ice 
as Ixving probably an effi(dent tig‘ent in these circumstances. 

A])out the year 1 840 he (teased to reside in Wales, and was for 
some time afterwards employed in the Government (h.’ological Survey 
of England. Ill' tlum retiinjod to reside in his n?itive county, X(mt, 
in which he (M)nii^^CHl until the time of liis dcicease. Tlie last foAV 
y(^ars of his life werc^tmtirely dovoti^d to AATiting ou agricultural sub- 
jects in eonuex'on Avith geology, more cs 2 )ecially on tlie drainage 
of lands, in wliich lie iiisisUKl on the following points : — 

1. The important intluen"*(j exercised h'y the superficial deposits 
ou the (list i-ibiition of soils. 

2. Th(^ division of those deposits into erratic toriiaries, or Northern 
drift, and Avaqi-thift. 

th The division of the erratic tertiaries jigain into low er and upjier 
erratics, — the Ioavit erratics consisting of bouldcT-clay, ])ossossing pe- 
ciilitu' characters foii''d in no other marine strata; the ujiptr onutics 
composed of rolled graved and sand, aj)])roa(dnng moi*o the characters 
of oi'diiiary tertiary strata, but distinguished from them by certain 
maihed pecniliiirities. 


4. The distill ctn(‘S.s of tlu) waqi-ch’ift, a deposit Avhich generally 
forms the siufaco-soil, aiid its suhsecpient origin to tJuit of tluj erratic 
tertiaries ; its pre^sence in those dist ricts Avhero the erratic tertiaries 
are ijbsout, luid its dilfiisioii over tlieir denuded surface where they 
are irresi'iit. 

5. The indented surface of the beds, Avhethcr of the erratic ter- 
tiaries or of the older strata, on Avliich the Avarp-drift rests, pi’C'sent- 
iiig a soiiei^of irregular ridgcjs and furroAvs. 

(h The suggestion that, the contradictory slatcineiits Avhich abound 


respecting the superior (diieaty of dec^p or shallow drains, of (hains 
at Avide or narrow' intervals, of drains follovAiiig the fall of the. ground, 
(.)r cre.ssiiig it, might peiiiajis, in many eases, he reconciled by ob- 
serving Avliother the drains Avero jiai-allel or transverse to these 
natural furrows and ridges. 

Among the numerous publications of IVIr. 'rrimmer may be men- 
tioned the following, which strongly mark the bent oT his mind, and 
the iiractical objects he more (ispecially had in aucav : — 

1, Ou tlu^ Diluvial or Norihern Drift of the Eastern and Western 
sides of the Cambrian Chain, and ou its connexion Avitli a similar 
Dt'posit on the Eastern side of Ireland, at Dray, HoAvth, and Glenis- 
maule. 2. On the Origin of tlie Soils Avhich cover the Chalk of Kent. 
In J^wo parts. 3.‘'rractical Geol^gj^ and Iiflineralogy, Avith an Intro- 
ductory Discourse on the Nature, Tendency, and Advantages of Geo- 
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logical Pursuits. 8v(^ Avith two hundred illustrations. 4. Practical 
(jliemistry for Farmers and l?andoAvncrs. 5. Pi'oposals for a Geolo- 
gical Survey, specially directed to Agricultural Objects. 6. On the 
Gciology of Noifolk, as Illustrating the Laws of the Disttihution of 
8(iils. 7. An Attempt to estimate the Effects of Protecting Duties 
on the Profits of Agriculture. 8. Supjdomcnt to tlie same. J). On 
the^iAgricultural Geology of England and Wales. Prixe Essay. J O. 
Notes on the Geology of the New Forest, in relation to its capa- 
lulities for the gro^vth of Oak, and for cultivation. 1 1. On the jCgri- 
ctlltural Itelations of the Western l*ortiou of the Hampshire Tertiary 
District, and on the Agricultural Importance) of the Marls of the New 
Forest. 12. On tlie tSouthem Termination of the Errrjtie Tertiaries, 
and on the Uemaiifs of a lied of Gravel on the Summit of Clcvedoii 
DoAvn, Somei’sct shire. 18. On the Erratic Tu^iaries bordering on 
the Penine Chain, iji two j)arts. 14. Tlxe ^cythorpe iSystem of 
I-^and Drainage; its Princiides, Efficiency, Economy, find Opponents. 
15. On the Geology of tlio Keythorjie Estate. 

ilc Avas in the midst of prei>aring ufiothor work for tlio press, to 
have been entitled ‘ Soils, Subsoils, and Substrata; or, The Geology 
of Agriculture/ when, AvhUst Avalking in Ijoiidon, he w.as seized Avith 
an illness Avhich after a foAv ilays terminated fatally, on the Kith of 
September, 1857. 

The catalogue of Mr. Trimmers works is sufficient to shoAv that 
he Avas a most zealous, iictiA^e, and ])ra(‘.tieally useful geologist. When 
first 1 had the iileasure of h(*('.oming accjuaiutod with liiin, he Avas 
distinguished as an enthusiastic advocate of the dUuvian theory of 
the drift, considering that great avuax's liad been lifted up and carried 
over the pre-existing dryland, seoojnng out^channeLs and dejiositing 
marine debris ; but thi?j advocacy x»f a peculiar theory iu no way in- 
tcalered A\'ith his examinations, Avliicli \^ ore always made Avith care, 
and detailed with honesty. In J une 1881 arid January 1852, lie com- 
municated two sliort notiios to our Socu‘t;y, on diluvial phamo- 
ineiia, as he then considerc'd them, noticing the discovery of marine 
sliells iu dilimal sand on the summit of Moel Try fane, near Caeniar- 
vou, I0<K) feet above the le\el of the sea, and again, m a visit to 
Kuuconi, the discovery of marine shells in a singular deposit, foiming 
part of the banks of the ^Icrsey, It consists of ii series of beds: — 

1 st. Yellowsand, Avith some pebbles, but no sliells, 8 to (> feet thick; 
2iid. Decayed AX.gi'tablo matter, I to 8 indies thick ; 

8rd. A bod 14 feet thkh, to high-Avater mark, contiiining frag- 
ments of new red sandstone and erratic pelibles of various crystalline 
and other I’ocks, associated Avith a few blocks, of great weiglit, uj> to 
a (juarter of a Um; and in ibis bed he found portions of shells be- 
longing to Varfdum, TiimtelUi, and BucAylnum^ and he ascrilied this 
pluenonienon to an imijition of the seat 

in 1888, at the meeting of the British Association at Newcastle, 
he pomted out the occiirrenee of marine shells ( overing the vestiges 
tew'estrial jihicnomcma in Ccfii Cave in Denbi^lisliire, and again 
alluded to his former discovery, iTaviug also communicated th re- 
sults of both di!';;^.overies to the Geologicid Society of Dublin, — a body 
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to which ho was much attached, and hy whom ho was much respected. 
Perliaj)s no one ev<}r Jabourod with inorc^ zeal ancf witli more ability to 
discover all the plimnomcna connected with drift-deposits, or to reduce 
them to a diluvial origin ; but, as time went on, he appeal's to haye 
fallen into the more general views entertained on the subject, and, 
though he probably greatly modified his original opinions, many of 
his discoveries were of great use to other geologists, and have bfM)n. 
noticed with respect by them, as, for example',' by Mr. Conybearo, in his 
]te])ort on (loology. In 1841, he ])uhlishcd his work entitled ^ Prac- 
ticjal (Ecology and Miiiemlogy,’ a vv^ork of v’cry considerable merit, and 
especially remarkable for the sound and liberal views which he sets 
forth on that-lopg-disputcd subject, the description of creation in 
Genesis. Tlu^ asy^dlaiits of revelMtioii,” hc^ obsAwevs, usually as- 
sume, and too inair \of its defenders argue on the assumption, that 
we have reason to expect a system of j^hysical science in the sacred 
writings ; but tlie slightest (iousidcTatioii of tJie purpose for vvdiich 
tliey were given must convint^c us that such a revelation would have 
becai (piite at variance with their professed object. Tliat object was 
to make man a<*quaint(Ml with his relations to his Creator, with his 
original states, liis present condition, liis future hopes.'’ Would that 
those who still keep uj) tlui argument, whoilKa* friends or enemies of 
science, would adhcri} to this view of the object of Scriptiu'c, and 
mather ombitler the minds of their oppoTients by {icrimonious dis- 
putations, noi* eiidi iger the cause of time religion by injudicious 
asseriioiis ! 

C)iir late fihaul, for I must empliaticaPy etdl him so, was fre- 
quently taigaged of late in discaissing tJ )0 origin of the sand-j>ipe.s 
of tli(! (liaUc ; and his pjiners are so recent that all must rc'ColJect how 
steadily he maintained tlioir 2 )roduelion by tli6 wearing action of the 
sea, in opposition to that by the eroding action of water cliarged with 
carbonic acid. In this, as in most other geological phionomena, every 
form of sand-pipe cannot perhaps be exjdaiiied by any one cause ; and 
it would tJierefoj'o bo unwise to reject hi toto any r(‘a.sonablo causes, 
eoiTect in priuciple, because incapable of explaining every effect. 
The wisest plan is to adopt a give-and-take princi])le, «and to ascribe 
each separate elfect to its own natural and efKcieut cause. 

. The very useful inannor in whith Iklr. Trimmer had latterly applied 
his extensive kiiowhidgc of drift-formations to iiractical draining, 
obtained for him the patnmage of J^ord Perners of .K(ythor])e as a 
hirgc and scientific agriculturist, and must cause him to he deeply 
regretted by tliat important and valuable class of society, the prac- 
tical farmers : it had, imleed, been his principal object tlirough life 
to make science an instruuK'iit in promoting the welfare of mankind ; 
and liis own prc'dilection tV>r the theory of cuiTcnts, whether passing 
over the siirfaci^ of dry land,' or at the hottom of a sea, producing a 
furrowed surface, h^l him to resort to such fiirrows as a natural 
system of drains. We shall long remember him as an enthusiastic 
yet imprqjudiced geologist, and as a simple-mmded, frank and 
honeurable man, the worthy descendant of the friend of some of our 
childish days, Mrs, Trimmer, f 
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As a man: of very high intollcctnnl ac(]niromonts, and as ono who 
ffllothtJic office of W?cretary*of oiir Society in 1837, Dk. 11o\li; do- 
fiorvcs to be Lnig rcnienihored witli respect and affection by us all. 
It has always been the piide of our Societ}' to know that its officers 
\^^ere distinguished for their high position amongst men of science ; 
and it is not necessary now to enforce the great truth that mental 
W^)eriority in any one branch of natural seienco cannot fail to exer- 
cise a l)encficial influeDPQC on the cultivators of every otlier great 
collateral branch, Hut though Dr. •Hoyle has fully mcjiite^ ou^ 
wannest encoiniums for his botanical i*escarches alone, ho deser\'Os 
them also for the aid he has givem toAvards the advancement of a 
knowledge of the geology of India, although he docj^not appear to 
have profossc'd liimsolf exclusively a geologist. a proof of this 
I may cite a ineinoir on tlio geologicjil featujfis of the Himalaya 
Mountains, wjiicli forms part of his great Avorl^^Uustrations,” to he 
hereafter mentioned. This memoir Avas accompanied by some ex- 
tensiA^e sections, — namely, om^ across the Himalaya Mountains; 
one from Sahaninjmre t(tthc Source outlie Jumna; one through tlu» 
Greiit C(jal-field c/i‘ Hcngal ; and the last through the Central ihingc 
of India ; so that tliis essay Avas a most valunble attianpt to reduce 
to order, under the eorreciiiig influence of his own personal ohscir - 
vntion, the many sctitlxircd ()!)S(U‘vations Avhich laid lu-tJvLoiisly 
made, on the structure of the Himalaya Mountains and Hengal 
Coal-field, but Avhich, like the Ileport of Captain Herbta’t, having 
been buried in the official archives of Jkmgal, had })een aljuost for- 
gotten. 

As might IiaAX! becni expected, Dr. Roylc did not neglect Fossil 
Hotany, and lie figured in tlie ‘•Illustrations’' the two no av genera 
from the Coal-field of^lJengal, Vcrlchrarta find TrizjiyJtt, tlicj Ibrmei* 
of Avhicli is still very obscure in rosp(‘ct to its affinities, (/oniiected also 
with his brief memoir of tlu? SoAvalik Hills, he figured scaiu^ of the most 
interesting of their mammalian remains ; and being Scendary of our 
{Society wliilst the Avell-kiioAA ii investigations into the curious fauna of 
that district Avorc in progress, Avhicli have since r(^douli(l(^(l so minh to 
the honour of Dr. Fahtoner and Sir Proliy Cautley, be Avas^most cut liu- 
siastie in his efforts to encourage his friends in tlnir labour by raindly 
bringing the rc'sults under the notice of men of science through out 
Furopci, thus peidormiug an offici; AAdiich Dr. Falconer has himself 
so lately imitated in rt'Spoct to Mr. Heckkss and llic.^ JTlrbe(^k Fossils. 
Dr. Hoyle also published figures of some of the fossil mammalia 
from the elevated plateau of Thibet, behind the SnoAAy Mouiitaiiis, — 
a matter so important in respect to the determination of the geo- 
logical age of the Himalaya Chain, that it deserves the attention of 
every ono Avh<f shall hereafter endeavour to perfec^t the giMjlogical 
examination of this magnificent imd interesting region. 

I am sure tlie »Soci(?ty Avill appreciate my feelings Avlien I say 
that I have freely UA ailed myself of the matcHals afforded me by 
^Dr. fWconer (who succeeded Dr, Hoyle in the charges of the Hotaiiic 
Garden, and Avas his most attachccVfriend), not oilly in placing before; 
you liis geolof^cal claims, but also the folloAving general sketth of 
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his truly valuable life ; for who can ho consi^red a better judge 
upon such subjects ? 

John Forbes Itoyle, M.D., F.ll.S. & L.S., Officer of the Legion 
of Honour, and a Vice-President of the Eoyal Society, was the son 
of an officer in the Iloyal army, who had serv’^cd in India. lie wh 
born in that coiintry and educated for the medical profession in 
Edinburgh, where ho obtained the diploma of Surgeon. He recc.wfll 
soon afterwards an appointment as Assistaiit Surgeon in the E.T.C. 
ftenuce, and in 1819 proceedetl to Calcutta on the Medical Stalf of 
the Bengal Army, being first attached to the ArtilleiT at Dum-Dum. 
For two or throe years afterwards he was moved from station to 
station in Bei'gal and the North-Western Provinces, and whilst dis- 
charging the medieval duties, whicli the exigencties of the seiwico 
demanded from liim Vjie availed himself of eveny opportunity afforded 
by fre<piert change oi^ locality to acquire a knowledge of the natural 
productions of Fie country ; among which, Indian plants engrossed 
the first idace in his attention, and drew him into corrtjspondence 
with Dr. Wullich, the eminent, Danish botanist, nt that time Superin- 
tendent of th(3 Honourable Company’s Botanical Gardens at Calcutta. 
A vacancy having occurred in the charge of the Botanical Gardens 
at Saharuhpore, Dr. Boyle was, fortunately for science, selected by 
Govonimont as the best-(]ualifiod candidate?, emd appointed Superin- 
tendent in 1823. No station in India is more happily situated than 
Sahamnpore for Ih ‘ cultivation of the natural sciences. Eastward 
of Delhi, elevated DOO feet above the level of tlio sea, near the ex- 
treme northejm limit of tliat part of tlic groat plain of India which 
is inelnded in the valley of the Ganges, ivithin a few mil(?s e>f the 
Sewalik Hills, and within easy range of the' gi'oat chain of tlio Hima- 
layas, the position ejomm'anels alike tho tropical flora and flinna of the 
l)hiins of India, and the temperate climate? of the Simwy innge, anel 
e?vory variety botwe'on the two. Dr. Boyle possessed the? ae^epiire- 
ipents procee'diiig from e?eliication and self-culture, — the? eni(?rgy of 
character and the areknit love of selonee, which at once impeUoei and 
enahlcd liim to avail himself to the utmost of those advantages. 

The Puhbc Garden, stipporte^d by a native endowment, and laid 
out, after the simple native jlaii, witli abundance of fruit- trees and 
common flowering plants, was entirely remodtlhid by the? new Super- 
intendent, aft(?r the most a])proved plan of Englisli landscape-gar- 
dening ; a hu'go addition was nuide to tho nnndxir of species giuwTi, 
wliether indigenous or exotic ; a seientifle arrangement w as adopted. 
A consen^atory w as erected, an ample stream of running water w^as 
introduced, which fell into an artificial Iak(' ; in short, by many 
refined alterations a tame oriental garden was speedily converted 
into a beautifully planned and useful scientific establishment, the 
wliole having been the cri'ation of Dr. Boyle. Ta compensate as 
much as possible for the restriction imposed upon his time hy 
tho medical duties he was obliged to pi?rform, he despatched par- 
ties of plant- collectors in successive years to the various mour^tain- 
pro^inc(^8 in the Aoighbourhood, ^across the Bnowy Bange over the 
Thilfctian boundary, and as far westward us the valley of Cash- 
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meor. By tlicae ipcans lio amassed a rich and valuable herba- 
riuTTP; but his natural bent was most strongly exhibited in the in- 
vestigation of the properties of plants and their a])plication to tho 
wants of men ; and for a considerable time he supplied the hospitals 
®f llcngal with indigenous drugs, as substitutes for the expensive 
m’ticlos imported from Europe. Ho devott'.d liiinsidf with great 
^iiccess to the identification of the articles in tln^ buzaars of tho 
East with tho inedicin*os familiar t^ the? Greeks, ns described by 
Dioscorides and Theoplirastus. He investigated tho iigricurturMl 
iv'sources of th(^ plains of India, with a view to the improved <‘ul- 
tiire and introduction of various grains and of plants yiidding fibres 
and otluT us(*fiil prodiuds ; and he endeavoured to dir«r*,t attention to 
capabilities oT the valleys and slope's of tj^e llimalaya for the 
growth of tea, ANhieli luia since b(?en so fiuc(5?ssfiiLIy carru'd out. 
Dr. iioylo’s principal work, “ Tin? lUustratioiw of the Dotnny of the 
Himalaya Mountains,” is a storehouse of valuablc^facts and infor- 
mation, bearing on these and other allied subjects. 

Tho favoimiblo situation of »SaharnN|>or(^ provided other tem]>ting 
fields of natural investigation, which liis ardent zeal would n<it per- 
mit him to neglect. ^ Shiglo-handod he undertook the, for a trojiicnl 
(ilimato, sovcrcj task of taking hourly observations of tlio thermoim;tt‘r 
and liygrometer, and of tho barometer on a single day in each month 
tbrougliout the year, besides the regular ordimiry' obsoiwatioiis twi(‘o 
a day ; and 1^" these m(\qns obtaiiicid oxcolleiit data for detcTUiining 
the mctooj'ological conditions of tho climate, and fixing one of tho 
standard stations by wdiich the range of nn'iin tomporature ovc'!* tlui 
contiruait of India lias Ix'on ascertained. He made eolleclions of tin; 
mammalia, birds, reptilc^s, and inw'cts ofjho nortbeni j^hiins and 
mountains of India, ih themsedvos so valnable and t?xtensiv(?, that 
tliey fiiriiisliod materials for Dvo important and distinct memoiis by 
(•niinent Hritisli naturalists, upon the fauna of India, contaiiii'd in 

The Illuslralions.” During the various jounifys throiigli the 
Hiinalaya mountains, lie carefully collected specimens of all tlio 
riM'ks he met with, marked the direction, and ineasurcid tho in(dina- 
tion of the strata, — ascertained the elevation e)f tho siicf^psHive I'idgos, 
and the depressions of tho inter>'ening valleys, by barometrical moa- 
suronient, and recorded the whole of tho observations with such 
cans that, gleaning materials from otlier sources, and aideid by Sir 
Henry Dolabe'che, ho w’as emabJed to jiroduce a very rt!specta))lo 
a])])roximativo geological section across the chain of tho Himnlnyas, 
from tho jihihis of Ilindostan to the Suowt^ Kungx;, which was 
brought out ^11 his ^Illustrations.’ All these varied and extensive- 
resean'hes w^yo condensed witliin the com para thely short ]>eriofl 
of eight years. Gifted liy nature with n strong frame, and a lienlthy 
eenstitution that never failed him, nndwdiich sickness never toiielutdj^ 
he toiled from first to last as an earnest and ardent investigator of 
everv natural ohjiud wliich came before him. 

• I»aia has noi^ always escaped that political reaction which hurries 
men in authority from reckless (*xjienditiire ini!> sordid parsigiony. 

*lt wiis thus thjit the first Jinrmoso and other warn liad thrown tJie 

(12 
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linaiKiOS of Inrliii into sncli cnibarrassmo]!!, iliat^ Lord William Lcn- 
tin(.*k AHis called upon to push rctrcncdmiout to the utmost poi'sibhj 
limit. So urgent indeed was the demand upon him, that it is said 
he mciditatcd the aholition of the ]lotanio Garden of Sahaininpore ; 
but .such was the display of Jionest sterling work performed, and of 
most useful results obtained, Avliicli Dr. Iloylc placed before the eyes 
of the Governor-General, that Lord William Lcntinck was si)ared 
tlie rc5])roach of committing what would ]ia\^ been considered an act 
of Vandalism, and thi.s most valuable institution was pr(?servx‘d, — 
a service for wliicli liis memory will always be regarded with grati- 
tude by Indifin naturalists. 

Whilst tliir peril secanod to hang over one of the most cherished 
()bjects of his scfenlific lift?, Dr. Koyh^ nu^ditated a retirement from 
the soivice, as he r\)uld not have borne to remain hi India after 
sciemee had been .so dc;vnid(^d ; hut iis his encM-gy, and, lot it he added, 
the s])caking tesHmoTjy of his .seieutihe Lihours, had avcaled tlui dan- 
ger, he hoHi ^ritli resignation tliosc^ reductions of pa}" and emolu- 
ments which aflected him iurcommou witli other medical men, and 
nijiiaiiud in India till 1832, wlien lu? returned to Europe witli a 
Ini’ge and valuable natural -hi story collection.® From that tiiiuj to 
1840 ho devoted himst'lf with cliaracteristie (‘uorgy to the investiga- 
tion of tlio maUaials ho liad collected, and to the pre])arfition fur 
pu])licatiou of his gr<.‘at work, the ‘ lliustrations of the llolany and 
other braiK^lu'S of tlic Nhitnral lllstory of tlu^ Jlimala}1i Mountains:’ 
a work which is (list ingiiislu‘do(|ually by the largo amount of original 
information it contains, and by the accurato research and comprcheii- 
.sive vi(!ws it exliihits. On hi.s ret’fni he became a irnunlKJr of idl 
tlu‘ gr(^at cliurlered .scientific .socu4ios of l/mdon, and wtis named a 
Vice-rresident of the Jibyal Hociely, and latterly for .several years 
ho Avas >Secr<4ary of the llorticultimil Bociety, for the Avelfare of 
Avhicli in.stit!iition ho felt a lively mtero.st. The Avell-knoAvn ability 
Avith Avliich lie had investigated the medical botany of India, led to 
his ap])oiutment to the chair of Materia Medica and TIictm politics at 
King’s Colh'ge on its lirst foundation ; and, as a member of the Koyal 
Asiatic Bociety, be, Avitli his habitual energy, .soon introduced to tlio 
notice of that learned body a new branch of iiupiiry, in conseciuencc 
of Avliich a committee Avas formed to invc.stigate the productive? re- 
sources of India. Tlie ^ 'I’raii.sactions’ of the Bociety, Avhicli had been 
before deA"oted chiefiy to essays on the Langiaeges, History, Mytho- 
logy, Archaeology, and Numismatics of the East, Avere thus enriched 
by a series of valuable puper.s on intorc.sting commercieil subjects by 
l)r. Koyle. Tluj intm’ost Avhic'h Avns noAV aAAnkened in the manufac- 
turing districts res]} 0 ctiug the raAv products of India led to so many in- 
(|uiries for infoi’matiou, that the Directors of the East India Company 
were induced to establish a special department for the express piu-po.s(i 
of sjuvading knoAAdedge upon .such sub]ects ; and Dr. Hoyle, Avho had 
proAiously resigned liis jiost as surgeon AAithout any pension or other 
z'oAvard, haring most Aviscly been placed at its liead, he entered at 
once upon an enhii^cd sphere of p'hblic usefulness, suited to his great 
talenTs and vast stock of acquired information. He av^is instrumental 
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in leading to the formation qf a Tunsfiim at the India House, for the 
reception of tli(^ most important portion of t]i(> immense^ collections of 
Indian products, both raw and manufactured, ^vliicli liad been im- 
ported for exliibition at the great Expositions, of London in .LSr)!, 
iwid Paris in J 855, bywhich the benefit and instruction h) be devi^(d 
from their 'examination Avill he perpetuated. To pet feet tliis nol)J<i 
fl(%ign Dr. Hoyle devoted liis utmost energit's, and the very day belb]‘e 
his death, though still labouring iiiid^r sickness, he attended .at tlio 
Museum to urge on the work ; but, alas ! it n as bis last c4ibrt, and, 
suddenly cut oft* on the next day, the 2nd of January, 185S, in tlie 
SDtli year of liis age, the East bidia CompLUiy lost one who, w lietlier 
at homo or abroad^ liad done morcj than most t)f its servants to pro- 
mote its true interests, by rendering them esseu^alfy coincident with 
those of mankind. pm 

Besides the works so ofteit alluded to, Dr.itoylc published many 
other essays, (iither se]viratcly or in the Journals of foarncMl societies, 
principally l)otaiiical an^l hearing on the im'dieal and (ionnnereial 
products of plants ; and it may avoU b# said that he Avas cmuiently a 
scientific philanthropist. Besidc's his gtmcral (*onnecti()n with so 
many of the most important 8cien title Sucidies of London, he was a 
Member of several Foreign Natural llisloi*y Societies, amongst wbidi 
may be named the Acjulcunia Caesarea Nalura: Liirif)soMim ; and for liis 
exertions in rendering the Indian Colleciiou at. the Paris p]xliibitioTi 
in 1855 as pcirieet as ])ossib]e, he was honoured by a first-class Jury 
Medal, and by the insignia of an olfictT of llic‘ J/^gion of Jlonoin-. 

In j'otlocting on the last years of so distil iguisbed a num, it must 
be a gre^at comfort to know' that lie was most b.ajipy in having imir- 
ri(»d a lady of bighl}' <mltivat('d mind, w1i^, in the Intterm'ss of lier 
sorrow' at the loss of iTei- Imsbaiid, has the consolation of fetJiiig* lli.it 
she Avas the sonri'.i^ of his greatest hajipiness, and a ])arlieipjiior in 
his iniellcetual lahours. He has left, ixisides bis w id(*w', tw o sons 
and a. daughter to mourn liis loss and Aamerate his memory; and 
Jet mo add, that their feelings Avill be siiari'd by llio numerous 
friends to Avliom he Avas endeared by kindred f(?e1ings and by moral 
AAWth. 

Of soAXTal of our lost members little information of any material 
importance can bo obtained, though llu\y liave all exhibited at some 
p(‘riod of tlK'ir lives a strong desire to ailvance tlu' ])rogTt‘ss rif .seh'ne<\ 
M r. L AVKKACK for example, Avliih? an undergraduat e at Cambridge, 
placiKl liimself Avithiu the (urelc of attraction of Professor Se dgw ick's 
Jxictures, anj manifested a taste for geology b}' liis close attimdamte 
at the AVoodw^irdian ^ruseuin. Hum luang put into order; Init it is 
not knoAvn that ho had miy opportunity in after life of undertaking 
original investigation. • 

M;i. CL H. 8 ArxDEEs likcAvise exhibited an eaily taster for gc'ology, 
•and*is knoAvn to the Society as Jiaving contrilmted a Sketch Ma]) 
intended to illustrate the jiosiiion of a lied of fossil shells <ixpofji:d to 
*A'icAV in a cutting of the Panama IlailAvay; the specimens ho had 
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forwarded to the Society, and they were found by Mr. Moore to i)os- 
«es8 mticli interest in regard to the distribution of tertiary fossihf over 
the Central American area. 

Mr. EiiOKEsi was a native of Sardinia, and ranked in liis own 
country amongst the nobility, being Marquis d’Arcaes ;• but, as an 
Italian refugee, he only made use of his family name. Foj* mm6 
time bo wiis manager of a portion of the Mexican iniiios, which wore 
workc'd under tlio dire(*.tiou of Mj*. John Taylor ; ami lie was on his 
way to Central America to report on mines in tlu^ Province of (Jua- 
tcmala, when he was attacked with fever at Panama, and <lie(l, to 
the grijjit regret of his employers, by wdiom ho was considered a most 
amiable and uprigh^ man.. His son has since tiikon charges of sonm 
Mexiwn mines whi<r:i^ belong to a dilt<Tent body of proprietors. 

Mr. was an eminent Civil Engineer and Surveyor. 

Ho Avas born in Burnt Island, Eifeshiro, and wiis educated at the 
parisli scliool th(‘re until lie arrived at his twelfth year, when he was 
removed to a school at Edinburgh. After comph'ting his ordinaty 
education, he Avas ajiprenticful to Mr. Ainslie, C.E., of Edinburgh. 
He commenced liis professional career in this line in 180ih *wid lu^ 
had mucli experience in making railways, and in the improvement 
of rivers anrl liarhoui'S. His abilities, being fully recognized, led to 
his oinployinent in Ii cland, w'hore luj was (lingering engineer in im- 
jiroving tlic navigation of the liivor Bojme and in forming (piays at 
Drogheda ; and was engaged to cany bills through Parliament for th<j 
improvement of the navigation of the JiiA^cr Suir, and of the Itiver 
Moy, both in that country. It ivas during the time of his rosi- 
dtmeo in Ireland, that he was employed in 1811, by a Itoyal Commis- 
sion appointed to ascertain the situation and extent of the great hogs of 
Irohirid and* the pmetioability of draining and improving them, and to 
surv ey and repori on the extensive hogs of the county of Mayo. His 
leports on their situation, extent, and improvement formed part of 
iho*sc valuable ])ublic documents, ‘The llog lieports,’ Avhieh were 
pmsent(>d to Piuiiameiit, and printed in the years 181 1, 1812, 18113. 
The very interesting infonuation which those Ue])orts contain on 
the pc'culiar condition, circumstant^es, and origin of the large accu- 
mulations of hog, which are so reniarkabh^ in Ireland ns to coiistiluto 
what may he almost considered a distinct geological formation, Inis 
(faiised th(jm to be e<msnltod by everj' one desirous of studying the 
history of bogs ; and Avhen tln.^ curious phnonomena connected with 
them, such as tlie occurrence of two or three layers of tr^>e-stumps, the 
“escars” or long ridges of gravel, the beds of marl, imji the numerous 
relics of the gn‘tit fossil Dem’, iheMe^jamros Tfif)€vnieiiSf aro considered, 
it cfinnot be doubted that t};e autliors of these lieports have laid 
before naturalists, and especially geologists, ami)le materials for re- 
flection. This w'^as not the only great Irish w’orkin which My. Bald 
was engaged, Jis he w^as employed about the year 1810, by the grand 
jury of the coimty of Mayo, to' make a territorial suivey of that 
coupty, wliich he aftorwuads completed in u most acv'mite and satis- 
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iiietoiy manner. IJfiis map was laid down and drawn on a scale of 
4 inehcs to a mile ; and I rdlnember well my visit to the Court-house 
of Castlebar, some thirty years ago, to look at the map, which was 
tlion, as now, suspended in a large room, and justly considered a 
topographical work of the very highest ordi-r. That the triumph it 
tliiin acliieved was well-nioritod, may be judg(3d from the lionour- 
^afelo testimony winch that able judge. Sir Kichard Griffith, Hart., 
known to us all as one of our oldest and most able members, has 
recently borne to its exccUenco in tl?c following words addressed to ’ 
me on the subject : — “ Though sliglitly faded, the mountain-ranges, 
hills, and other, even very minor, features of the country have been so 
carefully and faithfully represented by drawing and shading, iis to 
present one of the most striking and elfective mai)fi 1 nave ever seen 
on so largo a scale, and in i)ietorial eflibcir littl# inferior to the mag- 
nificent map of the mountains of North WaMlJ long since (executed 
by Mr. Daw^son, father to the present Colonel Daw|^n, E.E.’’ This 
wui-m mid frank cxj)ression of a])prohation, ])estowed by a Ci\il 
Engineer of sucli eininehco as Sir llicl^ard Griffith, himself the author 
of tlie highly-valu(jd GoologitjalMap of Ireland which will long be an 
ohject of emulation to the Government Geological surveyors, to liis 
former associote iind uc(|uaintance, s(?ems pciculiarly aj)propriate, as it 
is not too mucli to say tliut the map of Mr. llald wjxs in its time a 
lilting object of (auulalion to the Government National Surv'cyors, 
wli oilier Engineer Office’s and men, or Artillery Ollicers for soinc^ 
time associated 'with tin ‘in, or Civilians who fornaMl so largi^ a por- 
tion of their Imrd-worldug staffs althougli it is much to ho feared^ 
they sluired more in tlie laboins tliuii in tlic hoiioui’s and advantag(?s 
of tli(‘ir military comrades. 

Independently of tk(3 merits of his ma]) (ft' IVlayo, Mr. IJald deserves 
to be renjLombered with r(*spect by the ()tii(M‘rs of the Ordnance, oj*, 
as it slionlil now be called, llio National S^v(?y, for th(3 manly and 
fi-auk manner in w-liich lie gave liis evideii* in fh(ai- favour, when 
the propriety of confiding the (ihargo of tlie Irish Survey to the 
Ordnance was under discussion before a (/Oinmiltee of the House of 
(k)mmons. Tin; opinions of Civil Engineei\s and Surveyors were 
imuili divided ; but ^Ir. Bald allowed no private interests to blind 
him to tlio advantage of a uniform system, carrif?d on with the regu- 
hiiity and precision which military discijiline (mforcos and ensures : 
but, while 1 say tliis in justice to the liberality of Mr. liald, lot it not 
be su])p(iscd that I am the advocate of iponopoly or exclusion in any 
department of the public service. 

I\Tieii Mr. Bald left Ireland, he was omidoyed for a tinuj as a 
draftsimm at the Admiralty, and then, by tlie (kirporatiori of Gl.isgow, 
us Engineer for the improvement of the navigation of the Clyde by 
th(3 erection of emhanldiig-walls to drcumscrilx^ its cliannel, and by 
dj*cdging to deepen it — reports of 'whicli op( ‘rations ^vorc drawn u]) 
by him and printed. He was in this maiinta* ihv. recognized Besident 
Eqgineor to tlij3 Tnistees of the lliver Clyde from 1 830 to 1 84o, in , 
the summer of wiiicli year he vmi engaged by 4he Chamber of Goiri- 
mcrce to examine the lUver Seine in Prance, from Havrc-do^Grace 
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to lloiion. I hav('. been unable to learn anythin of the last years of 
Mr. Bnld^s life, and I must therefore hero close my rimuirks upon a 
man, whose talents, which reflected so inucli credit upon his profession, 
were employed on objects both useful and interesting to geologists. 

• 

The vciy eminent Mineralogist and Ciystallogi*apher, JIknrv 
James Brooke, was bom at Exeter on the 25th May, 1771, 
relatives Ixang engaged in the manufaidure of broad-cloth ; and 
after 'haviyg received an ordinary scholastic education, he studied 
for the Bar, but was induced from the favourable prospects w hich 
appeared before him, to abandon that ])rofession and to engage in 
the Spanish rivool-tnido in London, for Avhich object ho spent 
nearly tw'o years 'in ^X)ain *. it is, bowever, justly'' asserted that Ibo 
active study of tho^piAV had, like that of mathematics, the effect 
of framing Jiis mind^t'O precise liabits of thought and expression, 
the effects of Afhich bc^camo apparent in all his subsequent acts 
mid obscTvations. In tlie year 1812, soon after h(3 had becomes 
a resident of I^ondon, ho turned his atteiilion to the subjects of 
Miiieralogj’, (1 oology, and Botany, but more especially 'to the two 
foiTuor sciences, for wdiich he bad a peculiar predilection. He 
Avas elected a FcIIoav of the Geological Hociety in 1815, of the 
Liiinean in 1818, and of the Royal in 1819, on the Council of Avhich 
Society he served ir. 18 12-44. Though devoting his leisure hours 
to scientific pursuits, .Mr. Brooke did not lu'ghxt his oj'dinaiy duties, 
and assisted the late Mr, Henry Haso, Cashier of the Bank of En- 
gland, in estaldishing the I.ondon Life Assnranoo Association ; and, 
as the *Sj)aijish wool-trade liegan to (leclino, Mr. Brooke sought a pur- 
suit iiKue ccjiigonial to his taste in the establishment of (lonipanies 
to Avork the mines of South America ; but, jfb these imdertakings 
Aver(* too often marred in their })D)s])('cts of success by difHculties 
abroad, ho acce])ted th(jW)f]ice of *Se(Totary of the London Life*. Asso- 
ciation, m forming avIii^i ho had assisted ; and after several years’ 
senico, such Avas the appreciation of the advantages he had con-^ 
fiuTod on that body, that on bis reliiAunejit a libeinl annuity Avas 
granted to bipi by the socrioiy. 

Though interrupted for some time in tlie ]uirsuit of his faA’oiiiltc 
sciences, ])y the consecjncncesof a serious accident he expeiienced bj- 
being knocked down by a horse suddenly turning a corner near bis 
nvsidence, Mr. Bro<ik(? Avas not a. man to be satisiicd Avith idleness, 
and for rexuvation’s sake heJormed a largo collection of shells, Avhich 
ho aflcu’Avards pn'sented to the UniA^rsitv of Cambridge. Xot think- 
ing the study of tlu^ siin])lc eiivelojies of organic bodies sufficiently 
iutellectual, be tluai took to tlie collection of engra\ings, liaA'ing 
bims(4f early in life made considerable progress as an amateur artist ; 
and some s]>ccimens of rare exwllence Avero ])resonted by him to the 
national collection hi the British Museum. This intorniptiou of his 
scientific labours AVfis oulv of short duration, and being usually blessed 
Avith excc'llc'iit health, he continued to pursue his favourite studies . 
Avilh unabaUxl activiSy until a short' time before his death on tlie 26th 
June, U 85 7, at the good old age of 86 years. u 
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Of liLs works, tliol^Fainilify jutroductioii to Orystdlo^rapliy’ was 
tho lifst systonuitio treatise wliieli in this country brought tluit de- 
lif^litful branch of science into notice^ : it was based on the systeni of 
Haiiy, and adopted therefore an imiiecessanly lai*f»e number of })ri- 
nttiry forms: but at the same time the relations of tlui vaiious ex- 
isiinp; plane suii'aces of crystals w'oi’o tmeed out witli a clearness 
Atllich w'as a p:reat iinj^rovenient on prcc^edinii: systcans. In tlui 
sul)se(]nent Treatise on Crystallograpjiy, ])ublishod in the ‘Ency- 
clo])ajdia Metroiiolitana,’ IMr. lirooke siinplilu'd the furniei> oiu',* and 
r(;du<*ed the niunber of primary foi-ins to six, wliicli coiresiHaid witli 
tlie six systems adopted bj" Continental Ciystallof^niiiliers. !Mr. 
Hrooke discovered and described thirteoii new mineral ff[)cc.ies. 

Mr, lirooke api)fi(>d the rellective {^oiiionictcT |p tlu^ deterini nation 
of the ciystalline forjus of artitlcial salts, and imilio ‘ Annals of riii- 
losophy’ for 1823 described no less than laboratoiy-crystals 

thus dotcirmined. lie was tlic author of the article ‘^]\I.ineniloi>y’- in 
the ‘ Kncyclopiedia. Metropolitana,’ and A\'as associated with rrofessor 
W. H. ISIiller in the reproduction of tke. w til-knowu trciatise of tho 
late Mr. l^hillips. ITis last work was on the general relations and 
gecnnctrical similarity of all crystals b(ioTiging to the same system ; 
it funned the subject of a paper read before llie Koyal Society, Jind 
was in the press at the lime of liis decease'. With a lib(‘ralily ec|ually 
characteristie*. hoik of ^Ir. ]lre)oke the elder and the youiigm*, tluj 
valiiablo and almost nniqiu' colk'ctioii made* by the fatluT during 
lialf a ('e^nlur}', lias bee'ii presented by tlie son to tlie University 
of Canibj'idge, — a gene rosity whieli has Asisely adoptc'd tlie most 
eflicient method of [un-petiiating the meunoiy of a man who had so 
succe'SKfully ('iideavonred to simjiify the stijdy of that hi’anch of Mi- 
neraUigy Avhich of all*otliers is most full of inlere‘st; for assun'flly 
eiyslallizatiem scc>ms to ail'orel a sui t of link b(;t\\ ei‘n organ ir; and in- 
organic nature, by sliowing that not only in comjiosition* but also In 
e^xtcTiial form, lifeless and inen’t matter has bee a i subjecled todeJinile 
laws by creative' Intelligemcc aiiel roweir. 

Fiiancis, Eaiil oi’ Ellesaikiik, a Knight of tin' finrtei*, Lord- 
Lieutenant of Lancashire, and eluring Ihej year 185-1-5 Ih'eside'nt 
of our siste'T vSocie'ty, the G(H)grapliical, Avas erne of those eaninent 
individuals Avho in our day luive sJied lustre over the', high order of 
nobility to which they hedong, by theij* litermy and scientific ac(|iiire- 
nients, just as tlieii- aiice'.stors, in olden time, did by mailial t|uaiitics. 
It is indeed ei e baracteuistic of the present age*, Avhich is pjinedpally 
(lu(j h) the et^Mbli^nn iit of societies devoted to speea'a! branches of 
scieiitilie; inquyy. That men o£ the highesst social jiosition do not dis- 
dain to emulate men of a loAA or graele in the endeaivour to eibtain tlio 
iirst ])laces in the ranks of science. Lord Elk'snnTe Avas tlio second 
son of the iirst Duke! of Sutherland, and of that gifted lady the 
Ducliyss Countess of Sutherland. He? Avas born in 1800, and died on 
4hc <3 8th Fehnmry, 1857, being therefore cut short in his distin- 
guished career at the comjiaratively early age of 57. As a gepgra- 
*phcr of a high :u’dcr, Lord Ellesmere has ruceiA ed an affectiouute and 



26 


\ 

I’llOCJilKDlNGS OF TU£ GEOLOGlCAli^SOClKTY. 


eloquent tribilto from the pen of our own Sir ^Roderick MnrcJiison, 
tho President of the Geograpliical Society, in his Annual Addwjss to 
that most uscfid and prosperous Society ; and 1 can do no bettor than 
glean from him what is necessary to justify the high estimation in 
which we have always held that estimable Nobleman. , 

For a large i)ortion of his writings. Lord Ellosmere adopt cjd th(j 
Qiiarterly licwiew as tho medium of communication to the piibli(j.gi It 
ap])ears tliat between the years 1834 and 1854, lie was the contri- 
])utoV of qo less than fifteen articles, many of which were directed 
to geograj)}iical research, others to tlui fine arts of Avhich lie w\as an 
able connoisseur, and some to liiograpby, or to military exploits, as 
the spirit of chivalry was as alive in him as in the breasts of his 
warlike ancestr}^ Jlis accounts of tho Avorks of»tlio Dutch authors 
Meiglan, FisclKu;, ajjid Doeif, and esjiccially his vivid picture of tlic 
maniiei’s and usages\)f tho Ja})aneso, have been justly praised as 
having thrown r* charm over geographical science, and remdered even 
its minute details attradive. Tlie Hvely interest bo displayed in tlic 
romantic expedition of Sir Janies llrookc^ his analysis of Arctic and 
Antarctic researches, and his ac'comit of the travels of Castron among 
the J.ap])s not only prove the jdeasure lie derived from perusing the 
uarnitives of voyagers and travellers, hut also his ability in estimating 
tho value of their results. IVIany must nancanher the stately figure, 
and tho courtly yet courteous manners, of tliis type of the true k]ng- 
lisli uuhloman, wh( i, opening the luilLs of tho palace of his family for 
tho reception of the loading men of science, lie collcct(.‘d, as it Avei’e, 
the living gems of intdlect witliin a frame-work enriched by those 
of ])ast agess as displayed in his rich collo{*tioii of the works of the 
great masters of art ; as Avell as the dignilied manner in Avliich he 
presidcnl over the (feogrfqihical Society : he exhibited indeed every 
ipudity which is calculated to adorn a nobleman of such high social 
])osiiion, aiivl to render him a fitting leader of his felhiw men. The 
viirsutility of his talents has been ah’oady notiec^d ; hut it may he 
add(^d that he possessed the soul of a poet ; for Avho hut a j)oet (jould 
lit tempt to transfuse the s^iirit of a (luethe and Schiller into the'. 
English laiigiiage? — and umiuestionahly tlu) soul of a soldi('r, as, in 
tnlditi<m to nie pajxirs in tho (inarterly lleview, he translated ‘ Claii- 
sewitz’s Camj)aigns in Russia,’ the ‘Sieges of Vienna by the Turks,’ 
and tho ‘ liast Military Events in Italy.’ This latter aspect of his 
character Avas strikingly marked by the strong attaduncait and 
respect lie ahvax's uumih'sted for the groat Duke of Welling ton ; and 
liis singular ability for militaiy science may be judged from tin; 
sound judgmcait ho has exhibited in his Profac^ or, as it may he 
culled, Introdiictum to Chiusewitz’s “Campaign 

Ilis thorough knowledge of the fine arts is Avcll knoAvn ; and his 
gentaal actpiabitanco with sejicnee, as Avell os his canicst desire to 
apply it to tlie pj’uctieal amelioration of the condition of his fellow 
cr(?aturcs, Avas puhliily manifested by his address to tho Jiritisli 
Association, over which body, at its meeting in 1842, at Mmich(?ster^ 
he presided as rrdsident, being then Ijord Francis Egerton. His 
gcncVoiis support of men of genius, and his domestic liiiucs, flowed 
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from the highest qf alitios of tlic Imman heart ; and I Jioed do no 
moj*o ihan (luottJ tlio cxprcssA'c Avords of onc) of his iiitiinatu fiiends, 
as giv(m by Sir llodcrick Murchison: — ‘‘ His calm exterior and tran- 
quil manner covered a deep-seated cntluisiasm for tho lionour of his 
(^untr}% for the progress and amelioration of his species, and for all 
that is grand and noble in sentiment or in action.’’ 

•% 

ReaktAdmikal >Sra I^iancis Eeapfokt, Tv.C.R., D.C.L., F.ll.S,, 
F.R.(J.S., CoiT. lust. France, Avas one of those reinarkahli;inen*\vlio 
in tlu'se days have ailbrded to thi? Avoiid a nicest ])o\\ i'iful illustration 
of tho fact, that tho highest ciilti\'atioii of the intellect is cpiiU^ com- 
patible with tho nautical knowledge and hal;)its which ^ntor into tlie 
eoinposition of a fitst-ratc seaman and an able navigator. If iiid(‘ed 
tlio example of Lord Elh^smore has shown liow much thehigliest oj-der 
of nobility may he adorned and elevated hy^cientiiic and literary 
tastes, wo may also affirm tliat much of tho digiiit}*Avhich has h(ion 
associated Avith the names of lloaufort and of (Iraves, and with those 
of Adminil Smjlh and*Captain Spraii, fortunately still living, and 
of many other illiistnous s^^amell and navigators, is duo to tho hap])y 
(jomhinatioii in thedr characters of higli scientihe attainments and of 
groat imiciical skill. 

Francis Jioanfort Avas bom in 1774, and was an Irislnnan of 
Fronch oxtraetioji. His flitlior, the Rov. Daniel Augustus Loaiifort, 
Avas Vicar of Collon, in tho county of lioutli, and Avas directly 
descended from an ancient and rioblo Fnmch family. Francis was 
the second son, and tlio heir of some of tho hileiits and tastes of Ids 
fathiir, who numh(?r(;d amongst his good deeds tho host map of 
Ireland, previous to tho Ordnance Survey, and fin able JRemoir on 
Ireland ; hut it inayMie added that thoso*wli() ha\'o read the able 
c^ssay uj)ou tho lloimd ToAVors of Ireland by one IRiss Beaufort, and 
the kiml-hoarted and cheerful books Aviitteii for the benolit of chil- 
dren by the blisses Beaufort, Avho are so well known and so highly 
ap])r()ciatGd in Dublin, must further a< •knowledge iliat tho tastcjs 
juid virtues of a Avhole family Avere embodied in the Admiral. 

Though only tliirh^eii when ho Avent to sea., Francis liad ah’eady 
many of the reiiuisites of an able officer. On his first \^oyag(!, Avhich 
Avas Avith Captain Lestock Wilson, in the ‘ Vaiisittart,’ East liidia- 
man, as a guinea-pig ” — that is, in virtue of the payment of a 
hundred guineas, — he Avas reniarkahkj for his sldLl in ohservfition, 
and tho amount of his nautical knowledge ; so that ho aflbrdcMl 
valiiablo assistance to his commander in suivcying tho Strait of 
Caspar, in tho Sea of JaAm. His perilous ad\'entures began thus 
early. Tho sui’voy Avas just completed when the ‘ Vaiisittart ’ struck 
upon a rock dif the Island of liaiica (not \xTy far from tho sjiot Avhorc 
the ‘ Transit ’ a^ ont d(>\Nai last autum];^), and through tho hole stove 
in her bottom daylight and sea poured in alt(*matoIy. An effort Avas 
made to keep the ship atloat until the flat shoni of Sumatra could be 
rea«fied ; but «ven the hope of a laudbig on Bamux aa-^qs presently 
given up, and she Avas run agroRnd on an island seven miles from 
Banca. The ^rew escaped in the bouts, and, with the loss of six 
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lives and one boat, reached two English ^shijis aflfor live days’ roivdng, 
Avith great suffering, on the open sea, close to the line. This ad- 
venture happened in August 1789. 

His ntune had already l)ccn for two years on the hooks of His 
Maje.st 3 "\s ship ‘Colossus’; but on his return from the East 
joined the ‘Latona,’ Captain Albemarlo liertie, and afterwards tlic 
‘Arpiilon,’ in Avhich he was engaged in the memorable action Lff 
Erest, of the 1st of June i794,*duriiig which ten of the enemy’s ships 
wcfre dismasted and seven taken, and after wliich Lord Howe brought 
into l*ortsmouth six Ercindi sliips of tli(> line, which the King and 
Royal family came to inspect at the end of the month. They Avciit 
(m board the *^\.oui]on ’ to sail round the fleet, and thus young Beau- 
fort made, probably, ^is tii^it acquaintance with royalty. Ho was for 
some years the solc!*^ir\dving officer of that great battle. Ho fol- 
low’^ed his captain, tft Hon. Robert Btopfoi‘d, to the ‘ Phaeton,’ in 
Avhich ship he a?<is serving A\dicn Vice-Admiral Coniwallis made his 
(celebrated retreat from the French licet on^the 17th of June 1795. 
In this ship, afterwards comin^udod by Captain Jamies NichoU Morris, 
Ijc assisted at the capture and dcstniction of many of the enemy’s 
ships, and of nine ])rivat(iers and otlun’ vessds. It was in May 1 79(5 
that ho obtained his rank of Lieiitcuant, and in October 1800 that 
Ids lirst great ()pi)ortiinity of distinguishing himself occurred. Wliile 
cruising off the coast of ^lalaga his commander obser\'ed tliat a 
8])anish polacca, the ‘ 8an Josef,’ and a Frt au*h privateor hrig, had 
taken refuge under the fortress of Fucngirola; and at night tlie 
yomig lieutenant ivas sent in command of the ‘Pliaoton’s’ boats to 
board the SSan Josef.’ Tin* French brig iiitercept(‘d tlio launcli ; but 
th(i other crews did their work Avithout its (ud. TJie r(‘sist!iii(‘e tiuy 
encounhu’cd Avas desperate ; hut tln^y obtained tludr prize, Avilh the 
loss of one nmn to thirteen of the euemy, Beaufoi't, howevtT, j’ecoiving 
no less than nineteen wounds. This made Idni a commander, Avilh 
a small pension. 

The tAvo next years Averc spent on shore, but not in idloiiess. 
JMiss EdgCAVorth tells us that tlieyAVCTC “devoted, Avitli unremitting 
zealous exerV.ou,” to establishing a line of Udc'graphs from Diihlin 
to Uahvay, an object of great imi)ortanco as long as the AV('st of 
Ireland Avas perpetually liable to inAusiou from <?(>n linen tal enemies. 
He received tlic thanks of Govenimeiit for his cflbrts, declining any 
other acknoAvlcdgmeut. 

Once more at sea, ho vras heard of from the East lirst, and then 
llie West. As cominaiidcr of the ‘ Woolwich,’ 44, he coii\nyed from 
India sixteen Indiamen in 180G. In 1 807 ho Ayas sjjrveying tlicj 
River La Plata ; and he afteiAvards A\ ciit to the Cape ^iid the Medi- 
terranctin. Iii 1809 he Avas hoAeriiig about the enemy’s mereliant- 
inen on the coast of Spain anck at Qiichoc, being in command of tluj 
sloop-of-Avar ‘Tilossom.’ In 1810 he obtaincci his post rank, and 
the command of the ‘ Frederickstceii ’ frigate ; hut before he j,oined 
lie Avas employed in protecting the (lutward-bound tmdo to Portugal,# 
Cadiz, imd Gibraltar, in accomx>anying Iavo Sjianish linc-of-battlc 
shijis to Minorca, and in acting for some months as%:jaiJtaiu to the 
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‘ Yillc do Pariis,’ a fiist-ratc, in tho fleet off Toulon, commanded hy 
Hir Ed^^'ard Pcllcw. * 

It does not appear to bo on record in wbicli year of his life it was 
that he so nearly i)cris]ied ])y di’owiiing, mid underwent the remark- 
a^lo experience of the intellectual condition uirUt such a crisis, 
whicli lie afterwards recorded in a letter, at the reejuest of Dr. 
Wollaston. He descnl)(id himself as “ a younpjster, at Portsmouth, 
in one of tho King’s ^lips.” He was not liim.s(*lf impressed as 
others Avero by the remarkable character of Ins sensatioufi; h\il he 
saw tho imiioi tance of every siicli record, and made it uj-cordingly. 
Interesting in itself, tho story is extronudy A iduable as coming from 
one as singularly truthful in recording exiierieuco as skilled in 
detailing it. One o:frliis most striking accomjdislimenls was the powcT 
of exi)ressing what he meant. Tho eflcict of tgis power was se,en 
wJjorovcir ho Avont, in tho harmony he seeing to esfablisli by tlie 
cloam(\ss of his ideas, and tho graphic manner in Avhif h lui expressed 
tlumi. All the dij'putiugs and perplexities Avliudi aecom])finv the ruh^ 
of men of confused Tniiid^<ind spceeli AV^re extinguishcal })y Jk'aufort’s 
more presence ; afid Ikj at once made cveiy’ one aware of tludr own, 
as well as of his atoavs and objcxds. 

This poAver of rendering tlu^ most abstruse subji'td easy of com- 
prehension, a 1)0 wer possessed by A’cvy few, Avas strikingly exempli fitsl 
in tho letter to Wollaston, published in Sir Jolin Ikirrow’s Autobio- 
gra])hy, Avhieh des(?ribc‘s that peculiar psyc]u)logi( nl condition of ilie 
himifin frame at timcjs Avhon it liovers, as it Avere, hcdwcc;!! life and 
deatli, or is on the point of yielding up the united existence of body 
and soul, and assuming Unit alone of tJio soul. Few liave doubiloss 
<‘xperienct^cl iliis condition undi.T tlio same circumstances as Admiral 
Ileaufort, by bring snakrlied from drowningat tlie veny moimait Avlutn 
the soul Avas about to assume^ its undisputed empire ; but many have 
])assed tlirough a (‘orrosponrling state at tunes Avlien, ff'.ver liaving 
vediic(‘d the poAversof tlu; body to a vnhvutiiun, and elevated thos(^ of 
tlio soul to an unnatural and unbalanccKl sway, sleep is dispelled 
from tlio A\T:ary (yelids of the? body, fiml the ])hmitoms of ])ast woids, 
tlioughts, and a(jts come rushing unbidden, and loo oftei^niiAvelcome, 
ui)on tho miinrs eye. At such moments the past is reflected u])ou 
Avith pain or A\ith pleasure, in proportion to its relation to i^vil or to 
good, and doubtless in reference to its bearing upon the future ; and 
lienee tlic natural reJlcctiou of Admiral Beaufort, — 

“ JVlay not all tin's be sonic indication of tlio almost infinite poAver 
of memory with Avhich aa'c may aAwaken in another world, and thus 
bo compelled to contemplate our past IIacs? or might it not in 
some degree warrant the inference that death is only a changes or 
modification of om existence, in which there is no rc al pauses or 
interruption ? But, lioAA'eA’cr that may ho, oms circumstances Avas 
highly remaikabic — that the innumerable ideas Avhicli flashesd into my 
mind were all rctrospcsctiA’c. Yet I had been religiously brought u{), 
jiy iopcs and fears of tlic next world haiC lost nothing of their early 
strength, and at any other period tntense intejrcsf and aAvful anxiety 
Vould have beep excited by the more probability that I Avas floating 
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on the threshold of eternity; yet at that inexpKcablo moment, when 
I had a full eonviction tliat I had already crossed that threshold, not 
a single thought wandered into the future, I was wrapt entirely in 
the past.” In {several passages of the deeply interesting statement 
of Admiral Beaufort will Ixj observed an idea which was afterwards 
powerfidly elaborated by Mr. Babbage in the Ninth Bridgewater 
'I’reatise. • 

When ho took the command of the * Frdderickstcen/ in 1811, he 
Wfis on the road to fame as an author. Sir. J. Barrow tolls us tlint 
Beaufort was selected oiit of the wliolo Mediterranean fleet to sniwoy 
an unknown portion of the coast of Syria. The result of this erjuiid 
was, not only a capital smvoy, hut a historical review of tlie country, 
as illiLstmted l)y"itfj|j^remapis of anticpiity. Beauiort’s ‘ Karaniiinia’ 
was, as a book of jjjiivcd.s, sound, substantial, and hianied (thanks 
to the good classical it lucation liis fiither liad given him), and full of 
intcjrest at on(*6 for the man of science and the scholar. It was this 
book, with its discoveries and verifleations of iincient sites, which 
had prcpartjd the way for the researcheijJ of Fellows, Spratt, and 
Forbes, and moi’e r(?(‘.ently of Charles Newton, in Asia Muior, the 
i’(!sult of which luis been that the Ilalicamassian Marbles have 
hocomo part of the treasures of the Brirish Museum. 

After much hazardous service against the pirat(\s in the Creek 
■waters, Captain Beaufort wont to work on tho survey of Syria, in 
tlio course of whicl he undorw’ont extreme danger. In Juuo 1812, 
his pariy w’oro surrounded by armed Turks Icjd by a crazy dervish, 
aud he was woiimhxl in the hip-joint so seriously that tho w^ondcT 
was tliat ho ever walkfjd again. It was a sovoro struggle for life 
itself ; and when his ship was paid oif, in tho next Octolior, ho was 
still undergoing mn(;h pain from the exfoliauon of the bone. lie 
solaced his enforced leisure by work, preparing for tho Admiralty 
such a set of charts of the coa.sts of Asia Minor, the Archipelago, 
the Black Hoa, and Africa, as had never before been seen at the 
Adnimdty. They w^re so drawm, finished, and arranged as to be fit 
for transference to tho copper without any aid from the hydrographer 
or his assistants. 8uch is tho testimony of 8ir John Barrow, who 
rc'commcjnded him to Lord Melville for tho post of ILydrogmphor. 

This was in 1821). In 1823 Captain llurd had died, and Cajitain 
Barry was reipu^stcd by Lord Melrillc to fill tho jiost ttanporarily, 
wliich he did twice, if not three times. After th(j resignation of tho 
Duke of Clarence as T/ird High Admiral, l^ord Mdvillc again became 
First liord, and one of his objects wavS to fill the office of Hydro- 
grapluT -Nrith tho best man that could ho found, who should hold it 
])m'manontly. There wore many a]>]flicants ; Imt by li&Ji two names 
only I’cmainod for choice — and one of them was no\ an applicant, 
(Captain Ikder Ilopvood. liord Melville therefore requested 8ir 
John Bari'ow and Mr. Croker to advise him. Sir Jolm Barrow had, 
as wo have seen, selected Bcaufori out of tho whole Mediterranean 
flei^t for the survey in Asia Minor ; and that survey having bWiii 
ably completed, he? naturally naiftod for the office of Hydrographer 
tho accomplished officer Avho had so much distinguished himself. 
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For twenty-six ycal's Beaufort was at the Admiralty as Ilydro- 
graphitr ; and voiy early in ftuit period ht' liad made his offiee tlio 
model on Mdiieli Copoiihagon and St. Petersburg constmetcd tludrs. 
Everywhere hydrography took a new form and existence, through 
life wliich he jmt into his work. There is not a googi’aphical 
discoverer, nor a zealous professional student in any na\'al service* in 
th% cmlized world, who does not feel under direct obligation to Beau- 
fortf for his scientific asiSistance given through bis works, or more 
specuil encouragement by his personal aid and counsel : thostJ, in<TiH*d, 
who remember tlio enthusiasm with whicli Commaiuh^i- Wilkes, of 
tlie United States Ex|)loring Expedition, used to speak of tlui fiiendly 
assistance afforded by Captain Beaufort, in i)r(;])iiring iin tluit im- 
j)ortant (mtorprise,* cannot doubt of tJie apj)re^atTon in Avhiidi ho 
Avas liehl l)y his professional hrethnm of all nariyis. 

It has been no small benefit to the Avorld ^flat Uio most aecom- 
phshod hydrographer of his own or any time) was aff our Admiralty 
for six-and- twenty years, always ready to avail himself of any chance 
of increasing goiuntil knijwledge, and*over genial and generous in 
assisting every mtfri of any nation who devoted himself to geograplii- 
cal discovery or the verification of glimpses already obtained. Ilis 
name is attaclujd to sov(>ral stations in ne\vly-discovc*rtMl lands and 
seas ; for instance, it Avill be utkTcd in all futim> times by voyagei's 
passing u]) either the eastern or wc.<stem shores of the American con- 
tiiu'nt to the Polar Sea ; but even when not expressed, it is invisibly 
(ionnocted with almost every other modern (*nterj)riso of geographical 
discovery ; for ho gave a helping hand to evoiy scientific adv(mturer 
who np])lii3d to him, and no one thought of instituting scientific ad- 
ventur(3 AAltliout applying to him. 

When he entered thl* Admiralty, nearly thiity years ago, ho found 
his own department a more map-office. His fjiends well rf3inem])or 
what a phice it Avas — small, cheerless, out of tlio Avaj^, altogether 
unfit and inadeqaatc*. llie fact is, nobody but the tTtte of the naval 
profession had finy conception of the importance of tlio office— the 
t.riKJ functions of tlui hyckognipher. Maritime suiweying on an ex- 
timded scale Avas only beginning. Wo AV(3n5 not y(;t yi possession 
of the full results of the labours of Flinders, Smyth, King, and 
Owen ; and Sir Edward Parry’s aicav of his office A\7is, that it made 
him the Director of a Chart Depot for the Admiralty, and the sup- 
])orte)’, rather than the guide or originator, of maritime suryciys. 
Becoming conscious that tlie times Avorc requiring something more 
than he could give, he wisely resigned. The manner in Avhich ( -ap- 
tain Beaufort was appoink^d, Avithout solicitation on liis own part, 
and sinqdy hecauso the host judges consid(‘red liim the fittest man, 
encouraged hiifi to lay large jdans, and to indulge? high hopes. He 
])egan a great series of works, in Avljch he intended to comprise?, 
gradually and systematically, all the maritime surveys of the world, 
— our own coasts, still shamefully obscure, being destined for a 
4hor#iigh exploration in the first place. He designed and began 
Avhat Lieutenant Mamy has sin^e achieved, flis instructions to 
tjiuveying offiecjrs shoAV how extensive were his purposes os to deej)- 
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soa Konndiiif»\s so long ago ns 1831 ; and the (^lyoct was never lost 
siglii i)f, tlioiigli ho w'as baffled in the •'pursuit of it. W'hatovjjr d(;- 
peiidod oil his own energy was done, throughout liis wliolo tonn of 
office ; hut lie had to endure the affliction, often experienced hy highly 
(|iiiilificd .servants of the Governniorit, of not b(;ing able to excite^ a 
sympathy in liis views amongst those* in powiT, or amongst those 
Avho, kcjoping wateh over the public purse, sometimes ari’e.st the p*/)- 
gress of what would conduce to the public kitercst. It is indeed no 
small mortification to compare our ITydi’Ograjdiical h^stablishmcnt 
with that at rails, wluu'e tJie i)(*pdt do la Marino might be taken for 
tlie office of the greatest marifiino power in Kurope; or Avith those 
at 8t. retorsburg, Copenhagen, and AVashingtoii ; hnt the aiinnal 
amount of slii])Arj-(ick.s, and tlu? number of liv(\s h^st through Avant of 
11 lat knowledge Avhlch Behufort Avould ha\'o established a(juart(T of a 
century ago, gaA o risl^to a soA’orei’ gri^d*, Aidiicli Avcdglu-d heavily on his 
heart, and Ai'as'proliahly tlu* mo.st painful experience of his lifi\ The 
iimv(.*rsMl s])read of .education, and the morci scientific tone Avhich it 
lias assumcid, Avill, it is hopyd, i*ectify thiV; evil, hy satisfying the 
^Mondiers of Covia’iiment, as Avell as our Legislators, that expenditure 
on su<‘h ohjc'cts can never he* moiic*y thrown aAvay; and wo tnist 
therefore fhat tlie able successor of Bi'anfort, Captain Washington, 
to Avhom I am indehi-cMl f'or most of the materials of this memoir, Avill 
1)0 sucnrcid from the anxietio.s and moriifii.*ations Avhi(?h liis predecessor 
oxperi(^nc(>d. 

Captain Bc'aufoii Avas so rostricted in his office that he had no 
subordinate Avho could be a comrade in Ids labours ; and all that he 
had at heart was done hj' his oAvn liaiid. j)isa2)pointed in some of 
]d.s ho])es, and pinched in hi.s ofliciai oxjiendilure, lie a])plied llui full 
forces of his strong AvilPto make the liest of the hard cij’cumstances 
of the case. Ills iiidnstiy, of constitutional origin, and sustained by 
jniiKuph?, appeal'd something mmiculous under this stress. Do)' h}' 
day for a quarter of a century ho might he s(H‘n ent<Ting tlu? A(imi- 
ralty a.s the clock stiiick ; and for eight hours he A\'orktid in a Ava}' 
Avhich feAvmen c*ven uudoj’staiid: formally years lie. rose at file, and 
Avorked for three hours before his oWicial day began. The juiecdohi 
of Ids connexion with the maps of the; Society for the JJiiliision of 
IJsc'.ful KnoAvledge has recently gone the round of the nr^Avspqxavs ; 
and all the AA'orhl knows that, in order to get these maps sold at 
sixpc^iicc insic-ad ,of a shilling, he oflored to superintend thdr pn;- 
paratiou. As if he had not enough to do in liis own function, he 
gaA'o the Avorhl that set of maps, so A'aliiable that no sliip in the 
Unihid States na\y is alloAVcd to sail Avithout them ; and it is his 
doing, that tliey arc in a thousand houses Avhieh the;f woiQd never 
have entered but for their cheapness. ^ 

Thi.s is one of Ids 1111111111017:11)10 charities. Tlicro Ava.s no sort of 
charity in Avhich ho A^'as not just as liberal and as Aviso. There AA^aa 
no pcidantiy in his industry, any more than in his knoAAdodge. Ho 
never s(>emcd in a hurry. AVhile too seriously ongtiged for gossip, hg 
had minutes or lioifrs to bestow Av^ierc they could really do good; ho 
had conscientious thought to spare for other pcopje’s affiiii's, and 
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modest sympathy mftheir in^rests, and intrepid advice when it was 
asked*, and honest rebuke when it was deserved and might be oifec- 
tual. His unobtrusivencss was jKjrhaps the most striking quality 
of his manner, to observers who know wliat was in him. His piety, 
reverent and heartfelt, was silent, tis he preferred that that of others 
should be. His domestic affections were uncdnccalablc ; but spoken 
semtiment was quite out of his way. His happy miimage (Avith the 
daughter of his first commander, Captain Tx'stock Wilson) ended in 
a mingling of pain and privilege which touched the hearts of all wit- 
nesses. Never Avas so mucli understood with so littli^ said. She died 
of a lingering and most painful disease, making light of it to others 
as long as possible, though the full truth vf'as knqwn^to both ; she 
kept her young chirdren about her, Avith the^ mirtjji wholly unchecked, 
to the latest possible day ; and the few Avho lojjjjiad in on that sacred 
scene saw that it was indeed tine that, as sift said, she had never 
been happier than during that painM decline. As for him, there 
was not the slightest remission of public duty,* while his domestic 
vigilance so powerfully assisted in sAioothing her passage to the 
grave. Now that*hoth are gone, it is right to present this feature in 
the character of the man so long before knoAvn as boro and as savant. 
He came out from the long trial so much (dianged that it seemed 
donbtfid Avhether ho woidd ever regain his liealth and buoyant choor- 
fulness. He lived, however, to see his children fulfilling, each liis 
own career of labour and lionour: one sun in the church, anotlier 
as Legal Eemembrancer (Attorney-General) in Calcutta, and a thiixl 
as a judge in Bengal. By his second marriage, Avith a sister of 
Maria EdgeAA’orth, ho secured a friend to himself and his daughters 
for many of the latter years of his life. ^ 

Among his public fahoni’s Avero those of the successive offices of 
Commissioner of Pilotage, entered nj)on in 1835, and of Member of 
the Iloyal Commission to examine into the state? of th<S Tidal Har- 
bours in the United Kingdom, in 18*15. In 1840 he became Bear- 
Admiral on the retired list rather than siuTender his office ; but he 
neA^er liked his ‘‘ yellow flag,’’ and the mortification of his retirement 
Avas but slightly solaced by the honour of the Knigl^liood of the 
Bath, conferred in 1848. The sudden expansion of railway-projects 
so increased his work that his health began to fail, hut not tiU he 
had reached an age at which few men think of work at all. Early 
in 1855 he Avas obliged to retire and go homo to a sick hod to suffer 
with fortitude the pangs of a x)ainful and incurable disease. He 
Avas the same man to the last, — active and clear in mind, benevolent 
and affectioiyite at heiirt, and benign in manners. His activity 
ncA'cr interfered Avith his pn)found quietude and peace ; and liis 
quietude and peace deepenecl, as his mind brightened, to the lust. 

He Avas short in stature ; but nonoiof those? ayIio Avere personally 
acquainted Avith him will forget his countenance, Avliich could 
wherg pass without notice. Its astute intelligence, shining honesty, 
#nd genial kindliness revealed the man so truly that, though he never 
lauded himself, few were so con'ocfly cstimatcxl, aid so highly valued. 
*He was attend<fd in his last hours by his adoring (children, and died 
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in the midst of them on the 17th of Deeembe^ 1857. Whilst de-» 
ploring his loss, society should bo thsinkful that such a mar. was 
spared so long for the benefit of mankind. Although most of the 
preceding record is but the echo of the tribute already paid to this 
great man by one of his most distinguished friends, I liave thought 
it due to the members of this Society to pi*esei"ve it that they all 
may be able to dwell on the (?hara('ter and merits of one who has sh^d 
so nauch lustre on this and otl^er scientific f^edeties. May the officers 
both of firmy and navy be taicouniged to imitate so bright an example, 
and not be deterred from doing so by the scmseless dread of becoming 
too learned ! 


TnoMAs Biwt ‘ Ji'jmvis, Lieut. -Colonel E.T.C. Engineers, E.R.S., 
F. Geol. S., F. Ast. F.L.8., F. A.8., F. Geog. S., M.I.C. Eng., Cor. 
M.ISf .II.8. Boston, {SocoEtlinogr. Paris, &c. &c., was the second son of 
John Jer>ds, Fsq., (dvil servant of the E.I.C., who, having for some 
time held a high i)o/;t at Madras, was trail sfened to Jaflhaiiatam, on 
the north of tla^ ishind of Ceykn, whore Thomas Best Jervis was born, 
August 2, I70(). Liout.-Col. Jervis througliout life valued himself 
less upon his anccstiy, although his family is most ancient and resjicct-. 
able, than on the fact that several of his rt'laii v(‘s had been eminent for 
their patriotism, lcaming,and integrity. The bead of the family, James 
Jervys,E.sq., possessed the proptatyof Cliatkyll,in Staffordshire, in the 
fifteenth century; a* d Colom.i Jca*vis Avoiild recount wdth ^satisfaetion 
the fact of King CluirK's liavmg been protected and hidihai after his 
retreat to the oak, by Miss Lane, one of the staiUK^h royiilist mem- 
b(Ts of th(^ famil 3 \ In later tiimvs tlie <t('lebrated divine, Bishop 
Hook(T, and the Earl of St. Vincent (Sir J. J(Tvis), have, nobly main- 
taiued the honour of the family. On his moth6r\s side Colonel Jeiwis 
was descended from a l\)Ush family of the name of llitzo, who had 
been for generations in I'oyal household of the Georges, whom 
they accompanied from Hanover. Haron Grimm’s family still reside 
in Pmssia, where the present Dr. Gidinm is physician to the king of 
PniSxsia, and one of the ])idTicipal medical ofiii^ers of that country. 

Georges, Tl,\omas, and John, the three sons of Mr. John Jerns, were 
scait home to England at a very tender age, in aecordanco with the 
necessity imposed by the tropical climate, for their education, and 
were cinisigned to the care of thilr uncle Chief-lustice Thomas Jervis, 
of th(5 Chester circuit. Thomas was first transfeiTed to a maiden aunt, 
Aliss Jervis, at Lichfiedd, an excellent Christian person, from whoso 
watchful care he acquired tliat deepty- rooted principle which was 
always one of his most min-ked characteristics. The first school ho 
wont to was kept by a Dame ; and, being there taught iilong with little 
girls, he was thoi'oughly groimded in English grammar, ^aiid othejr sub- 
jects too often neglected or onuttecl at boys’ ^schools. Fram hence he 
pAbably derived an habitual gentleness of disposition, so that he had 
an nneommon tenderncjss of leding, (wen towards the bimte creation, 
never liking to inflict pain c^eii on an insect. From -Lichfield he»wa«» 
placed at a school at4lugcly (Staffordshire), and subsequently sent up to 
town to Judge Jervis, whose wife, having children of her own, always* 
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treated the three India with comparatively little ceremony. 
Thonftis was sent to Mr. Delafosso’s excellent classical school at Kich- 
mond, and, ha\'ing to trust entirely to his o^vn exertions for getting 
on in life, early showed an eager thirst for knowledge ; so that, instead 
of wasting his youth in play, he studied with tlic^ greatest attention, 
and was soon one of the most proficient in the school for his clas- 
sical knowlcidgc, taking <£reat delight in (li*eok and Latin poctiy. He 
now became very desirous of acquiringia knowledge of other subjects 
tlien so much iiegl(?cted at classical schools, as is still too froquontly 
the case in great sominurios ; ho procur(;d some hooks on elementaiy 
mathematics, and studied them diligently, making himself hy Ids 
zeal a favourite Avith the principal, lliuing the liolidaj^s, which ho 
spent Avith his imch^ In? still pursued his* studilfcs hy himself, and 
spent his aUoAvanco of pocket-money in jn-c^Rriiig little h'rench 
hooks, a pencil, or soinciliing sinular, exhihitUng an^eiiergy in the 
pursuit of knoAvledge uncommon in a lad of his age, ilioiigh shared in a 
measure by his tAVo oldorJ)rothors. Ifc uoav ]>ersfiaded his cousins to 
Ifceacli him a little Frtmch and drawing? and lu? always remcmilxjrcd 
Avith gratitude the siin])h? lessons of one of tliem Avho thus assisted 
him. Hence he Avas sent to Addiscomhe (’oUi^go to study for the Jilast 
India (company’s siTAdce, in Avhich for s(weral gimerations his family 
and relatives had passed the best years of their life. He had heio a 
better o]q)ortunity of studying the languages, Fnmcli, Hindustan i,&c., 
and under th(i able proh'ssors of tliat ostahlislinu'iit he mastered the 
elements of malliomaiics, hocoming, as ho advanced in knowledge, 
(^nniptured Avith the subject, which he followed uj) to the day of his 
death Avith nnweai icjd dcOight. Aftc'r Tiaving romainc?d tlui re(pnsite 
time, ho passed a most honourable exainin^ilion for the Engineers, 
being one of the foremost of the cadets of tint year (and there avjis no 
lack of talent among tlie candidates for the Enginoov sor\'ico) ; and ho 
was sent to Worcestershire, luuler (.^oloiicl Mudge, H.A., to Avork on 
the Ordnance SuiToy of EngluTid ; tlie pm*t he surveyed Avas the town 
and neighbourhood of Bj omsgrove, since? engra ved on the 1 -incdi scale. 

Ho noAV emhiu’ked in the lleeit which was dospatclied to convoy 
the merchantmen sailing for llomhay, and he arrived git that poH 
iu May 1814. ImTnediatidy after his arrival he? entered on the 
responsible duties of his profession, and had the? ejontrol of largo sums 
e)f money, £'28,000 haAniig been spe'iit by him in ereeting civil and 
military buildings ; and at one time he? had five thousand natives 
under his orders, whom he had to instruct in hricklaycTs’ and masons’' 
AVork. 1\) make up for tlio seiarenty of liniejstone, ho examined the 
beach, and, funding that tluTO Avas a. consideiable bed of rec(?nt; shells 
ill the neighbourhood, he pejrsnadeel old Avommi and childrein and 
inflrmi^agers, hy liberal offers, to collect themi in ba.sk(?ts ; and so 
great was the (niantity obtained, that*tho kilns aa^to tilled and the 
building rapidly erected. He was ap])ointe.‘d inteipre tcr to Majof- 
Generiil Keir, in Gnzejrat, in December 1817 ; temporaiy Assistant 
tlftj Superintending Engineer at J:he Presidency Jn Eehmary 1819; 
and Executive Engineer, Southern Coiican, in Sept(?mbor 1 819. 

* In 1820 he ♦requested to be appointed to survey the >Southcrn 
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Concan, The Chief Engineer considcrq^ the (fcfer creditable to the 
activity of the officer and Lieut. -Colonel Kennedy recommended 
that ho should be permitted to commence on the proposed under- 
taking, as being in all respects highly qualified for executing such a 
work ; and the Governor in Council authorized his being employed 
in making the survey whenever ho could be spared from his other 
duties as Executive Engineer. He was thanked by letter on fne 
5th,December 1820, by Mr. Pcllj^ the Collector and Magistrate in 
the Southern Concan, for the admirable internal organization of his 
department, and was then placed at the disposal of tlie Commander-in- 
Chief, to be employed on an expedition against the pirates in Arabia. 

His llepcdt qp Weights and Measures was noticed as “highly 
creditable to his talents and philosophical researches,” and obtained 
a special acknowlc^^jncnt from the Government, dated July 1822, 
which expressed thclir approbation of the ability and research it 
displayed. 

In 1824 Licut.-Colonel Biithcrland, IJcputy 8ui*vcyor-Gcncral, 
bore testimony to the value of Lieut. Jervis’s scryices as a Trigono- 
metrical Huiveyor, and in the same year the Government expressed 
its approbation of the “ zeal and diligence he had displayed in tho 
preparation of certain Eevenue and Statistical papers;” and in Juno 
182(5, noticed in tonus of approbation his “able and inteUigeiit 
lieport on the State of Education in the Concan.” 

In 1829 the Commander-in-Cliiof (Sir Thomas Bradford) sub- 
mitted to (jovemn^rmt, Captain Jervis’s application to be appointed 
Deputy 8un’eyor-Gonenil of India, on the death of tho Surveyor- 
General, Avith his Excellency’s wannest and most unqualified re- 
commendation that it siiould be t>omplied with. “ Captain Jervis,” 
his Excelloncy adds, “was employed under the late General Mudge, 
from whom he has the highest testimonials, in tho grand Trigono- 
metrical Survey of England in 1812. His Excellency conceives him 
to bo the most qualified person that could possibly be selected for 
the situation to which he inspires.” 

He was appointed Inspecting Engineer of the Surat dirision in De- 
cember 1 82® ; Superintending Engineer at the Presidency in 1830 ; 
in the same year A(iting Inspecting Engineer in Guzerat ; afterwards 
Executive Engineer in Ahmednuggur, and Acting Executive En- 
gineer in Belgaum, in March 1831, 

The Government expressed their satisfaction at the zeal and energy 
ho had displayed in prosecuting liis researches, and for information 
ho had afforded respecting slate-quarries discovered in the Southern 
Mahratta country. In 1833 the church built by him at Belgaum 
was stated to refiect groat credit on his taste ; antj the following 
exti^act from a letter addressed fo Captain Jervis, dated 8th August, 
1831, wiU show the high estimation ho had then acquired : — “ Tho 
Governor in Coimcil, highly appreciating the value of your labours, 
and desirous of securing to tho Government and the public all the 
benefits that can be derived from them, accepts yoilr offer to pffepasj 
a cojw of your Stafestical Memoir* of the Concan in a complete stat^ 
and iorm for pxiblieation,” * 
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In Februarj' ISsi the Goveinment reported that Captain Jervis 
had sample ted his statistical ropoi*ts and memoir on the rc! venue- sys- 
tem of the Concan, and had fiumishcd a volume of beautifully executed 
maps and plans, which reflect great credit on him.’’ In 1835 also 
the acknowledgments of Government were conveyed to him for his 
‘‘ curious and interesting volume on Weights and Measures ; ” and the 
Ghvemorin Council stated that ho considered Cajitiiin Jervis deserved 
gi'eat credit for having demoted his sparji time tmd distinguished talents 
to the illustration of so difficult a cpiestion.. • 

He was appointed Superintending Engineer at the Presidency in 
May 1835 ; and member of a committee to take into consideration 
the best plan for the constniction of a causeway between Pombay 
and Colaba in October 1 835 ; and the Govepimci^ subsmibed for tifty 
copies of his Statistical and Descriptive Memoiy^ the Western Coast 
of India. # 

On his quitting India on furlough to Europe in 1 Goveniment 
expressed the high sense which they entertaiitc^d of his character, 
professional skill, and hJonts. Jleforw his departure he drew up a 
code of instructions, at the request of 8ir Thomas Bradford, tlio 
Commander-in-Chiof, in three langiuigcs, — English, Hindustani, and 
Mahratta. In 1837 the Coui*t of Direcjtors awarded him a donation 
of 10,000 inpces as a testimony of the high sense which the Court 
entertained of the value of his labours in conducting the geogmphical 
and statistical sun^eys in the Concan. In 1838 the Court expressed 
their approbation of “ the zeal evinced by him for the advancjcment 
of the objects of the Survxy of India by making himself fully ac- 
quainted the details of the system which is pm’sued upon the 
Irish Survey ; ” and about the same time ho was appointed to super- 
intend a scries of tidc-bbservations to be made upon a uniform jirin- 
ciplo at various points of the coast of India. He returned to Ids 
duty in October 1839, and wtus appointed Siiperintcndin'g Engineer, 
Northern Provinces, in March and May 1840. 

On his retirement from the service in December 1 841, the Governor 
in Council stated that ho wiU have much satisfaction in bringing to 
the notice of the Court of Directors the services of Mtyor Jervis in 
the several bnmehos of his pariicular prof(.>ssion, and also as an 
officer eminent for his general science and research tind the testi- 
mony borne to his services by the Bombay Government was creditable 
to him and most satisfactory to the Court of Directors. 

In 1830 Captain Jervis married Miss A. S. Paget, daughter of 
William Paget, Esq., M.D., 48th Kogiment ; and this lady, having 
been the intimate friend and coadjutor of ]Mrs. Ibbetson the botanist, 
was an able assistant to Captain Jervis in his description of the in- 
digenous flora of the Concan, as she made water-colour drawings of ^ 
almost all the flowering plants and tr^es of the Province : the work 
he th^n projected has not however been published. 

Wliilst in lA>ndon, Major Jervis drew up a statement of the 
«cie&tiflc researches which he deemed to he desirable in Shedda ; and 
this comprehensive report was considered so valuable and so im- 
‘X)ortant, that af>memorial was addressed to the East India Coftpany 
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on the 14th of July 1838, signed by Ilis Itoyal^ Highness the Duke 
of Sussex, as President of the Iloyal Society, and mt^iy of the- most 
illustrious members of tliat and other Societies, urging that the 
Government in India might he directed to forward in every possible 
way his views ; and no one expressed himself with more characteristic 
and generous warmth in his favour than Sir lloderick Murchison. 
About this time Major Jervis had been appointed Surveyor- General 
of India in succession to the .^present Coloriel Everest ; but, finding 
after his return to India tliat that officer had no intention to retire 
so soon, ho gave up his hopes of being ever able to carrj^ out his 
favourite project, and retired, as has been stated, from the service, 
in January 1^42. 

Whilst in India feis diycoveiy, and ai>plit;ation to useful pmposes, 
of lithograpliic stoiy.?^ and his examination and deseriiition of the 
slatc-fiuarries he hadVirst discovered in the Western Ghats, and his 
report to Lord Ohu’C and the Governor- Gencinil of India on tlic 
geological structims of tliat ])oj tion of Wc'steni India whicli lies be- 
tween the 15th and 10th degrees of north latitude, were all important 
scientific soiwiccvS ; and on his return home the activity of his mind 
did not relax, and he spent his time in odne^ating his own family, 
seeking to find somij cfingenial employment that might kcjcp hia 
faculties in full cxca-ciso. 

In 1843 he began to set up wdth his privai-e funds a lithographic 
press, for the pnrjtose of promoting the education of th(^ natives of 
India, whom hi^ love fl to his dying hour, and wished to S(i 0 enlight- 
ened. The productions of his press were? all of a useful character; 
and the first thing hc^ did was to ju’ojnire forms for the E.I.C*. for tho 
colleciion of rovc^uuos, the management of the marine engines of 
th(i navy, and a vari(‘ty of other forms, which ho fiunished, by tho 
highly scicntifi(* process(^s he adopted, at a very modcnitc charge. 
Among the various pajiers which Major flcrvis proposed to the 
Indian Government is one which is of great importance, as it urged 
the ado])tioiT of propca-ly lithographed post-office-orders in India. 
In waiting to Lord Hardinge, March 24, 1845, Major Jeiwis says: 
“ A Govcrnn;>eiit post- office -order and letter of advict>, in tho opinion 
of General Morrison, formeily in the Huprome Council, several of 
the most imimrit judicial authoiities lately in India, and many of 
the members of the Court of Directors, would go further to suppress 
murders, ('limes, and misnilo conseipient on tho transmission of 
money by private hands tlian any other thing.'’ 

The few maps and papers printed by ^lajor Jenis at his private 
press wx>re etjunl to the b(?st of the day, according Jto tho testi- 
mony of mjiny able geographers ; and Mr. Grecjiiough thus writes, 

Your map of the Duskrooe Turgunuah is admirable both in design 
^md execution ; would that tho whole of India were laid down on 
your model!” (December (>, 1844); 8ir G. Kcnnie says, could 
not hai^o conceived the perfection to wliich the lithographic arj had 
arrived till I saw these sjieiiimens, although wc have have had much 
experience in our healings 'with the trade for railway and other 
majis* (January 21, 1845); wdiilo with regard it the maps of 
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India in the vernacular langpages, which Major Jervis was desirous 
of making fo n^th e missionary-schools, had funds permitted, Mr. 
Davis, the bosTOhincse scholar of iiU Euroi)c, speaking of the Plan 
of Pekin, was pleased to s^y that it Wfus ihojfinefit specimen of Chinese 
writing he had ever seen, and he would compare it wnth the 'native 
Chinese. Nor was the encouragement of native female education ti 
tflfling object aimed at by Major Jeiwis, who felt how important the 
cxamjde of mothers mnsi: bo in after life to the rising generation. 

At the common ceineiit of the llussian war, ColoiudJ orris ^examined 
the materials fortlicoming to enable th(5 tdlios to gain a knowledge 
of that country, and early fixed iijm)!! the magniiicent map of the 
Crimea which had been prepared by (hmeral Mukhin and the llussian 
staff. He obtained ])(>rmission to trace it;^ himsplf at a Continental 
lilmiiy, and, luiving comphded it and trans]^>d the names into 
English, brought it to England to lay it befojcj the Duke of New- 
castle, filong w'ith other rare doraiments not to be pr&*nred in Eng- 
land. Aft(u* urging the gubj(;ct long andtVerjuontly, and impressing 
upon the OoveiTimeiit the absolute uetossity of having fjeographical 
infonuation for tlio troops, his Grace permitted him to furnish two 
or tlirt'e (opicss of eacli of these docuinonts, offierially, to rommeneo 
Avith. In ten ilatfs — less time than he could have sent to Vienna for 
another copy of the Austrian map of Tiukey —he produced, eAtire in 
twenty-one shoots, two hundred copies at the service of the Govem- 
mont ! The map of the ('rimi'a Avas also ready before? the army left 
Varna; and by it Lord Jlaglan nientions that lie made? his Dank 
movement by MacKenzie’s farm. Soon after, the Govennnent sent 
copies of tluise? maps to the g(‘neral-otii(uTij ; anel in alluding to this 
sul>jc?ci., Ce)lonel Jervis Avrote’ thus to tin? Duke of iXeAVcfistlo :- ■*( l(S54.) 
“ 1 hohcAT it is not generally knoAvn that (lie i>resemt is fhvjirst war 
in which the British forces have tnen sifppUrtt nnth the most neeflfnt 
help to stfccess^ cornet ami snifahle JtimJ-ioaps. ^I'o yoifr Grace OJid 
liOrd Jlaglan’s a(*c(‘pt.auct; of my S(Tvices is ascribabh?, as Avell as to 
the c^xertions of the? llyelroginpluo* at the? Aelmiralty, Admiral Sir E. 
Peaufort, and his c()ndjutor (-apt. Washington, R.N., that the army has 
been furnished wHtb the earliest and best, informatiem of the distant 
countiles m Avbi('h they are uoav ongjigod. This service as regards 
the amiy has been honourably recogiiizeMl by tlie prinefij)al Staff- 
Officers, the Com mander-iu -Chief, and many distinguislied personages 
in France and England ; nor least by lier most giacious Maj(?sty the 
Queen, the Emperor of the French, and the? Ministtirs of War and 
Marino.- ’ In an unknoA\Ti country, on a conflict so momentous, geo- 
graphical information must be inestimably valuable. 

Much of thi^ imporiant service was carried out at Ivis oAvn cost and 
by his OAAii and his son’s labour ; and he pressed upon tin? Government 
in very emphatic? terms the advantage Avhiiffi Avould he derived from the 
establishment of an office in connexion Arith the army, similar to 
that (jf the Hydrograiducal Office connected with the navy. 

% After some months, Colonel Jervis procured fi’om the French Go- 
vernment 1476 maps of the choicest kind, an(f offered these as a 
nucleus for the iieAv office. Soon after, ho wh8 appointed, March 1855, 
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to bo the Director of the Topographic^ and Stitistical Depot of the 
War Department, with one assistant to attend to tho^tails of ^v'ork- 
ing, &c., and, to act as his deputy in his absence, hisTOn, Mr. W. D. 
Jervis, all other assistants being merely Jiired by the week. This 
-was almost the last work of the Duke of Newcastle, and 'nvtU doubt- 
less be remembered as one of the greatest improvements in the orga- 
nization of our army, for the first step taken by Colonel Jervis was^o 
impress the Minister with th« importanc*e *of attaching to his office 
a sel of intelligent officers who should form a topographical cori)S, and 
accompany the troops in the Crimea, Asia !Minor, tmd indeed in every 
campaign. The fii'st coi'ps sent out under Colonel Jervis, and equipped 
with instruments, &c., went to Erzerum, where they surveyed the 
whole sources of the Euphrates on a large scale, and the plain and 
town of Erzerum, i^sketching in the hills, &c. : this survey was 
afterwards employed cin connexion with the frontier- survey from 
Ararat to the coast. Lord I^anmure did not sanction a topographical 
corps for the troops at Hevustopol, though the Engineers of tho 
Turkish Contingent ■were regularly supplied with instruments and 
materials from the Topographical Depot, and sent home some valuable 
maps. It may however ho ohsciwed that tho propriety of attaching 
a scientific corps to the Crimean army had been submitted to Lord 
Kaglarf by a different person, and that the project would have been 
earned out had not insurmountable difficulties ajjpeared in the "way. 
Licut.-Colonol Je wis had the merit of originating the important 
eatablishmont of a Topographical Office in the War Department, and 
lie did much Avith limited means ; avo must not hoAvever condemn 
the higluT authorities for not at once raising such an establish- 
ment to its utmost elcvution, as no men in poAver can neglect the 
necessary economy of public money. It ciinnot be doubted that 
the Topogniphical Office Avill go on improving in excellence and 
importance, 'and that the remembrance of its first head will be long 
associated Avith it. The works of Lieut.-Colonel JerAis on geo- 
graphical and other scientific subjects Avero very numerous ; and 
I may mention especially, as proofs of his labour or ingenuity, his 
model of Scvyiistopol, Avhicli is in the War Department (it is 14 feet 
by 10, on a scale of ten inclios to a mile, with tnie altitudes, and was 
coloured skilfully by the kindness of Atrs. Colonel Jervis), and a new 
system of projection for maps, called by him “ cycloidal and Av^hich 
has been employed in his official maps of the Caucasus (two sheets) 
and the S.W. of Asia, Circassia, the Caspian, &c. ; of these, nine sheets 
are more or less completely cngraA’^ed and issued. 

Lieut.-Colonel Jen is is noAv gone ; but Ave may fairly say that tho 
East India Company has seldom possessed an officer yf more energy 
and ability, that his services at home were verj^ Aaluable, and that 
in cveiy^ respect he was a most kind and estimable man, fulfilling all 
his duties, as a loyal subject, a faithfiil husband, and an affectionate 
father, in the most exemplary manner. 

f 

George Weare •Brackenridge^ F.S.A., was bom on the 4th of 
Januarj , 1775, in HanoAcr County, Virginia, at that time still sub-' 
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ject to tho British cAwn. He was the eldest son of George Brack-^ 
enridge of Winash, BrislingtSn, who was a Scot<ihman hy descent, 
though bom at Bristol, where his family had recently settled, and 
of Sarah, youngest daughter of Francis Jerdonc, Es(|., of Louisa 
County, Virginia, and formerly of Jedburgh, N.B. The father of 
Mr. Brackenridge had settled in America as a])lanter and merchant ; 
b(Jt, entertaining conscientious scruples on the principles and i)ro- 
priety of the American •revolution, rc'tiumed to England, and 

placed his son at the school of T)r. Estlin, at Bristol, where he'w'as 
initiated in the mysteries of commtjreial pumiits, and became idti- 
matcly the senior partner in a leading and long-established West 
India firm. As a man of business he was chamcteiizcd by high 
principles of honoiu’ and integrity, and by hal^8*of accuracy and 
punctuality. He exhibited at an early age f^isto for science and 
literature, and in spite of the demands of coigmcrce upon liLs time, 
rendered more absorbing by the distmetions of tlie revfilutionary war, 
he found leisure for imiuiries into mediaeval aiitifjf litj'- and more than 
one bi-anch of natural hi{3lory. Ho fo»'m(‘d a. good collection of the 
Coleoptera ; and fiis cabinet of organic remains, wliich in the early 
days of geological science w'as of much repute, is still of vtduc for its 
specimens of fossils connected witli the strata of the West of Enghind, 
He was very accurate in his examination of fossils, and ])roug}it under 
the notice of Mr. Bowerhy a specimen of Ammonite, remarkable for 
the striking and peculiar form of the lip, which wns found at 
Dundiy, near Bristol. Before ariivingat his tiftiotli year, Mr. Brack- 
enridge abandoned his commercial pui^uite, and purchased the resi- 
dence of Brislington. He had before, like many of our leading men 
of science, found it possible to e:j^erciso the faculties of his mind 
during many a leisurtf moment on objects *of more stiiTing interest 
than the diy' details of business ; but ho now gave himself up to the 
full giutification of his refined tastes, collecting much Inore largely 
than he had done before, iittmg up his libniry in the Tudor style, 
and enriching it with richly-cut furniture, and with fine specimens 
of stained glass. As an antiquaiy% he devoted much attention to the 
investigation of the architoctui’al features of Bristol, that picturesquo 
old city, where he had passed so much of his early lite, and to tho 
preservation of many of its ancient relics. 

Ho assisted most liberally in procuring the best illustrations for 
^ CoUinson’s History of Somcrs()tsliire,^ which work must therefore be 
looked upon as bearing testimony to his love of topographical research. 

Having for the last tw’^enty years of his life spent tho summer and 
autumn at Clevedon on the Bristol Channel, he liberally promoted 
the building of a new church on Clevedon Hill, contributing tho 
gi'eater portioS of the building-fund, and adding a permanent oiidow-^ 
ment: his son was appointed its firsii minister in 1839, when the 
church W'as consecrated. Though, from lus retired and domestic 
habits, he was not generally known in his neighbourhood, he was 
l^alucd by those who did know him for the kindliness of his dispo- 
sition, his great powers of conversation, and* the many sterling 
qualities of his character. He maniod, I^^ov. 11, 1800, Mary, young-- 
est daughter of Robert Burt, Esq., of Bristol, and of Tinoy Farki 
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near Bath, who (lied March 20, IS-'io. Ho was^ not long left hehinrl 
her, as ho (lied Fchniaiy \ 1, 1856, at fiis house at Ilj-islington*, near 
Bristol, aged 81 . 

Charles Wiltjam Wentworth Fttzwilliam, fifth Earl Fitzwil- 
LtAM, K.Ct., was host known to the world as an enlightened libcrar 
politician, but Ins claim on our respc*et is founded u])on his desire xo 
pT'omote the intellectual advaru^enient of liis lellowmen, as nianifested 
by tlie fattt tliat siJici^ tlu' year l(S:i;5 ho filled the ofiice of Jh’esident 
of the Yorkshire l^hilosojdiical Society. He has b(H>n succeeded by 
the Earl of Carlisle, but the services of twenty-eight years’ presi- 
dency are not lik<dy to be forgotten by the memb(>rs of tlui Yorkshiro 
Philosophical , 

As a soldier myselif I cannot pass by the name of Colonel W. G. 
Eltot ill silence, though 1 have hecni niiahle to obtain any s])ecific 
notice of liis lift*. ^4'lie otticei-s of our military and of our naval jiro- 
fession should he encouraged to ('utt'r upon a stud^’ which is so ca- 
pahle of being made valuable in practice; and the very fact of joiuing 
our Society proves that rt^gard for science which it is our objcjct to 
inculcate and to cherish. 

I have noAV to notice the (listingiiished fo]*(‘i gn members Avliom it 
has been our misfornne to lose during the ])ast year, and I shall 
begin with M. /\Ni)Kf: HraERT Di’mo.nt, who was so w(,‘ll known to 
many t)f our leading members, and whoso eart‘er, though short, Avas 
productive of grt'at results. Ho W'as born in 181h): and such wns 
bis earTi(‘.st pursuit of his favriuritc; staence, that at the ago of tw'onty 
(in 1829), ho produced his first geological ('sshy ou the Geological 
Constitution of tlu' ProAinco of Facge,” and addressed it to the 
Royal Acadc-my of Belginin, by wliicli body it wais crowuicjl with 
lionour. Ten years afterwards the merits of this w-ork obtained for 
M. Dumont the aw ard of the Wollaston JMedal from onr Society. In 
18S4 (A])ril 5) he w as chosen a corresponding member of the Brd- 
gian Acu(l(>njjV, and in 1«SR(> (Dec. 15) ho amis admitt<jd a regular 
mombei*. About the same time, at tlie j-ocommendation of the Dean 
of the Academy, and of the late AF. ( ■auchy, also a member of the 
Academy, M. Dumont was named, by the GoAenimcnt, Professor of 
Mineralogy and Cc'ology to tin* Cniversity of laege, and Avas requestc'd 
to undertake the difiicult and important task of lirawing up a geolo- 
gical map of Bedgium ; and it is inindi to be feared that, honourable 
as that work niiist be considenxl to Ids native <'Ountry and to liini- 
self, the labour and auxiedy connc(tted with its iH’epanition AVfU'o 
fatal to his health. 

In 1852 bis Memoir oii the Rhenish and Ardenncjs Formations, in- 
(‘luding the Ardennes, Brabant, Coudroz and the Rhine, shared Avith 
De KonnK^k and Van Benedc'n the first great (]uin(piennhil prize ip the 
natural scicmccjs decreed by a jury selected from the Academy. 1% 
January 1855 the Academy selectfjd liim as its director for the year 
1856, and he had only completed liis year of ojffice twt> months when 
he was snatched away by death : and it may be considered a touching 
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incident, that the only survivor of those members who assisted at the 
foundation of the A^cademy, jrf. D’Onialius (riialloy, came to Eclgium 
to bid adieu to Dumont, whose early progress lie had eiicoiiinged, 
whom he loved as a son, and by Avhom ho was rov(‘rod as a parent. 
For twenty years liis life Avas devoted to th(‘ ])r(‘})aration of the geo- 
logical map, during \yhi(.‘h time lie shrank finm no lalxrnr eith(*r of 
bdS:ly or mind, exploi ing every spot in ik'lginni, and not alloTsing a 
single geologieid fact of fm])ortance h* eseapii his attention, so tliat 
his m(iuiries exte nded fi-om the primaiy to th(^ U rtiaiy formal ions 
inclusive. Tluf nunit of tlie map (cannot lx; disputcxl, ev(*n though 
doubts may be? entertained as to the nomenclature made use of ; and 
W'omay adopt the following Avords of one of bis eulogist?? witlioiit re- 
serv'C : “ Tboiigh he Avas, pcj-haps from a najjiral disdain for oi dinary 
means of success, loo <^ar(?iess about po])ulari/in^h is ideas beyond the 
class ho tanght, liis miijis Avill r(?tain tlit‘ir vabfe, even^though it may 
be necessary to <*hango his nomenclature ; and they an* so manifestly 
stamped Avith the cliaracttu- of exa< tness and i (\‘dit y, that it may he 
expected that the divisions whhdi he 4ias ado])tod will he hereafter 
taken as general types of ronnalions : indeed they have already been 
adopted in Clennany foi* many formations, so tliat tluy haft* already 
obtained n idace in geological s(a(‘nce.’* The failure of liis health 
forced M. Dumont to travel ; and he discoA'crinl on the shores of the 
Eosphoms, and on the mountains of 8pain, formations eijiUA'aUmt to 
those ho had rcMjogiiized on the plains of the Ardenncjs and of Con- 
droz ; and it Avas then that he conceiv(‘d the idea of forming .a g(^o- 
logical map of Europe, a maj) Avhich has app(*ared, and must bo looked - 
upon as one of tlie lirst serious attempts to osfablisb on a large scale 
the geological (jorrelatioii of the vaiious eountrios of hhirope. 

Like our late Mend 1). Sharpe, to av horn lu* Avas well known, he 
Avas snatched away in the vf‘iy prime of life, and at ii monumt Avhen 
still gri*atcT advances in geological scic'nco might have l>(*(*n r(*ason- 
ably expected from him. The University and the (Government of his 
eoimtry had liowever done much in that brief time to testify theii- 
estimation of him. Many of his acad('mi(*jil honours haA e been al- 
reEidy noti(x*d ; but it may lie nientionod that lu* Avas .'^Commander 
of the Order of Ixjopold, a Knight of the Oitler of Conception of Vilfa- 
Vi^'osa of Portugal, and of the Ikilar Htar of Sw(?den, Avhilsl he Avas 
a member and one of the founders of the Eoyal Woc-ioty of Sciencc\s 
of Liege, Member of the Society of Sciences, Arts and EeUes Lett res 
of Hainaidt, Honorary Member of the Central Society of Agricnlturo 
of Belgium, of the Association of Engineers, formed on the model of 
the S(‘hool of Mines, and of the Soedety of bhnidation, Member of the 
Academies of Najiles and Tuiin, formerly J*rcsident of the (Geological 
Society of Fmneo, Member of the 1 mpeiial Society of St. Petcrsbm’g, • 
of the Society of A aturalists of Moscoav? Corresponding Aromber of tlio 
Society of Pliysical, Chemical, and Agricultuml Sci(ui(‘-cs of Franco, and. 
8in(;e J.841 a Foreign Member of our Society, the loss of Avhom Avill bo 
(^Jopiy regretted by many of our members, and by none more than 
Mr. Austen and Mr. PrestA\dch, both of whom f^Tro intimately ae- 
•quainted with him personally and knoAv Avell his worth. 

The preceding observations are sufficient to prove how fuUy M« 
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Xhunont had earned the high character^for imwcariod zeal and energy 
in geological research, ascribed to him not merely by his own cotintry- 
men, ])ut by the geologists of all Europe ; some further remarks on 
his 'writings are, however, necessary to give a clear idea of his great 
and A’aricd talents, as wcU as of that independence of mind which 
led him perhaps sometimes to an excessive dread of being shackled 
by systems. The Memoir on the Geological Constitution of the Pfo- 
vince of Liege Avas his first great work, anH gained the prize offered 
by the Academy of BriLSScls for the essay which should best fulfil the 
following conditions ; ‘‘ describe the Geology of the Province of liege ; 
point out the mineral species and accidental fossils which are there 
found, the localities where they occur, and the synonyms of all sub- 
stances already* kiown jind which have been before described.’^ 
There 'Nverc two otl^jg* competitors for this prize ; and the epigraphs 
attached to the paper# of Dumont and of his next ablest opponent, 
who gained a silver medal, are as follows : that of the second com- 
petitor was a passa|;;e from Baillct to this effect, — few systems and 
many facts, ought to be th# motto of a JN^aturalist,^’ a sentiment 
W'hich well defines the riews of Dumont himself, whUst his owm 
epigraph? the relative age of the primordial rocks cannot bo deter- 
mined wth certainty from their inclination,’^ may be taken as the 
expression of the results of his labours, 

M. Dumont adopts the nomenclatui'c of D’Omalius d’Halloy for 
Terrains” or Eom xtions, and that of Alcxfmdre Brongniart for 
Hocks. The primordial formations of the prorince of liege he de- 
scribes as occurring in basins, the stratification as conformable, and 
the rocks as divisible into three grou’ps, which, in conformity with 
the views of D’Omalius^, he designates the Schist- or Slate-group, 
the Anthracitiferous group, and the Coal-grouf) ; the coal-group rest- 
ing on the anthracitiferous group, and that upon the slate-group. 

Describing his rocks from below upw^ards, he enumerates in the 
slate-group: 1. Diallagc-slate, consisting of a paste of talc with 
lamelhir diaUage disseminated ; 2. Red Slate, consisting also of a tal- 
coso base, with red grains of (?) peroxide of iron ; this and the preceding 
belong to thp Steaschiste ” of Brongniart ; 3, Common Clay-slate ; 
4. .Quartz- and talc-slate ; 5. Granular Quartz ; 6. Talcose Conglome- 
rate and Puddingstone ; 7. Ereestone or Diorite of Brongniart. 

These rocks might be considered as forming parts of one groat 
whole, the varieties being consequent on the accidental presence of 
certain mineral elements in different parts of the series at the time 
when crystallization was induced in the mass by metamorphic action ; 
but M. Dumont divides them into two systems ; the Inferior com- 
prising the Diallage-slate, the Granular Red Slate, thp Talcose Pud- 
- dingstone, and a little Clay-slate ; whilst the upper system principally 
consists of common Clay-slaW and of Granule Quartz, including in 
.some parts Talco-quartz-slato and Greenstone : but this arrange- 
ment, if invariable, would be quite consistent with the theory of a 
simultaneous metamoi^phic change through the whole mass. ' # 

The several rock Jr which have been named as constituting the Slate- 
formation are not irregularly distributed, but are arranged in definite 
order. The whole formation in the province of liege is divided into 
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three distinct portions by the Anthraeitifcrous formation ; on the 
South-east it occupies the whole region of the Ardennes, and is there 
covered only by its OAvn debris, except in one locality, where a small 
band of the ‘‘ Penean” (the Permian of our nomenclature) comes to the 
surface ; at the North-cast it is almost entirely covered by second- 
ary strata, whilst in the centre of the great Anthracite- basin it 
(JCcurs in discontinuous bands parallel to tlic latoml edges, which 
have thus been lifted up like island}^ in the centre of the great de- 
pression. Had this elevation been canied sufficiently fa|;, the An- 
thracitiferous formation would have been divided into two parts ; 
but it has stopped short of a comidete separation, the lower quartz- 
slate of the Anthraeitifcrous formation covc‘ring it in ^naiiy places, 
though the limestone immediately above the (juar^ -Slate is completely 
divided into two principal basins by the ?pia:^-slate. In the Ar- 
dennes alone is tlie lower system of the Slatj(?iormation found, and 
it there forms a single baud, whilst the upper systcifi occurs as two 
bands, one to the north and the other to the# south of the lower 
system. It is unncces^ry here to follow M. Dumont in his very 
careful and able Examination of the mineral character and products 
of these rocks ; but it may be said that the symmetrical arfaiigemenl 
of the rocks forming the lower system, in the following order from 
below upwards — Diallago-slatc, lied Slate, Common Slate, Talcoso 
Puddingstone — on each side of an anticlinal axis, proves that the 
lower system here fonns a saddle-shaped elevation, just as the upper 
system appears to do in the centre of the basin, wdtli this difference, 
however, that it is not covered, as the upper system partially is, by 
the next series in regular order of superposition. Passing over the 
local descriptions of the Slate-foimations, the ..Intlmicitiferous foim- 
ation is next in ordef, and is divided by 31. Dumont into four sys- 
tems, namely : 1st, Slate, Sandstone, and Conglomerate, called the 
Lower Quartz-slate ; 2nd, Limestone and Dolomite, called the Lowxt 
Limestone ; 3rd, Slate and Sandstone?, called the Upper Quartz-slate ; 
4th, Limestone and Dolomite, called the Upper Limestone ; and in 
both the limestone-divisions the Dolomite occiu’S, though not ahvays 
present, between tw^o beds of common limestone. M. Dumont, in his 
remarks upon the order of superposition of these rocks, feWes that the 
lower quartz-slate-systera graduates, at its junction with the slate- 
system of tho Ardennes, so imperceptibly into the slates, that it is 
scarcely possible to mark distinctly the line of separation, and he 
refers this system to our Old Bed Sandstone ; but he docs not in this 
Essay effect a correlation of the three remaining systems of the An- 
thracitiferous formation with English formations, nor do I think that 
the list of fossils he gives would alone have enabled a geologist to 
decide on the true position of the Anthraeitifcrous and Coal formation^ 
of Liege ; as, for example, in the fos^ls of the Lower Quartz-schist 
appear the names Productus liemispliGerwiis, P, conioides, P, conemnuSy 
and, in the Upper Limestone System thereof, Calyniene Tristani, C. 

whilst in like manner Spirifer aitenuatus is recorded 
as occurring in the Upper Quartz-sEhist below tliedoal-field, and in tho 
Pene^ or Permian formation above it I do not mention these palaeon- 
tological obscurities with an intention to detract &om the great 
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merits of M. Dumont’s Essay, but Simply to shJw how impossible it 
is to detonnino the relative ages of the Strata of the eaith without an 
appeal to the fossils, or, in other words, to the I^^atural Histoiy, of 
each successive epoch. M. Dumont detailed Avith the utmost ability 
the mineral structure and the physical pecidiarities of the province 
of Liege, and his work became a natural basis for the future researches 
of himself and others ; Init a clistrict so much undulated by disturb- 
ance was not to be satisfactorijy unraveled -by such a system of in- 
vestigation alone. The ideiitihcation, liowover, of tho Lower Quartz- 
serhist of the Anthracitiforous formation with the Old lied Sand- 
stone, and the dcbu'nii nation of two snccessive limestones, the lower 
and the uppej', were important steps towards tho final establishment 
of the Devonian as ^ true foi'inatioii. 

In his subseqm^ut nienfoirs on the rooks of the Ardenntjs and of 
the Khine, M. observes that in his preceding work he had 

pinved the acCnu-acy oT M. D’Omalius cTHalloy in dividing the pri^ 
maiy strata of the JJortli of France into the Slate, Anthmeitiferous, 
and Coal formations ; and In; then adds fhat subsequently Sir K, 
Murchison had pro})<)S('(l for the same formations tho'names of Hilurian, 
Dcvoniaiiy- and Carboniferous, — denominations which, haring been 
adopted by many French g(M)logists, had n?pla(;ed those of D’Halloy. 
M, Dumont also admits that the imdulaiions and disturbances of tho 
four syst(*ms into which he had divitled the Anthracitiforous forma- 
tion produce such iiid(.*'’nite alternations of the cal(?arcou8, schistose, 
and quartzose divisions, as to j‘ender their study veiy difficult, 
though htJ states that by geometrical considenitions he suc- 

ceed(jd in demionst rating the existcuice of two calcareous dopositB 
within the Anthracitihu’ous formation, and adds that Murchison 
had arrived at tho sanid result in England, » having allocated tho 
Lower limestone to the Devonian, and the Uj)perto the Carboniferous 
formation. Without doubt the hiboiuvs of M. Dumont were in this 
respect most valuable, as affording a proof of the just claim of the 
Old Red Sandstone to be considered part of a true formation, and 
his observations correct ; but his subsequent remarks ai’e not c(iuaJly 
Avell-founded, when he speaks of the difficulties which those first-rate 
geologists, S?dgwick and Miu'chison, experienced in determining the 
precise homidary between the Cumbrian and Silurian formations, as 
proofs of the insufficiency of a study of organic remains to settle such 
questions. Tliis idea he endt'avours to strengthen by pointing out 
the differences of opinion which have existed in respect to the quartz- 
schist of the Ardennes and of the Ithine, which Sedgwick and Mur-*- 
chison had placed in tlie Silurian, whilKst M. C. F, Roomer had con-* 
sidered, from the study of organic remains, that the quartz-schist 
^of the Rhine belong<‘d to the Devonian, and MM, D’Archiac and 
Do Vemeuil, from their cxaiqination of tho ancient fossils of the 
Rhenish Frorinces, had pla(ied the grey slates of Nieder-Priim in the 
Silurian, though, in M. Dumont’s opinion, above the red grits of tho 
quartz-schiat-system of the Anthracitiferous formation; and he'f&ei^^ 
concludes that PalaL^ntology had jlroved insufficient, and proceeds tq 
estaljlish the divisions of the ancient Schist-formations by his own ' 
geotnettncal method^ 
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He divides his nwLioir into two parts, the first treating of the 
Ardennes, and the second o^ the lliienish strata, and adheres to 
the same principles of subdivision which characterized his first work ; 
adopting for the Ardennes the following systems from below upwards : 
1st, the Devilliun, 2nd, tlie lievinian, and iJrd, the Salmian, the 
nam(^s being all dgived from special localities ; and for the Khonish, 
theOedinnian, 2T)d,Cob]entzian, iinl, the Ahrian, also local names. 
The Ai’dennes and Rhen^h formations are all composed of quartz- 
slates, quartz rocks, grits, &c., and underlie the Anthracitiferous 
^ formation, which M. Dumont subsequently subdividcMl into three 
systems, the EifcHan, the (Jondrusian, and the Coal, so that the 
Devonian was here confounded with the Carboniferous iii, one forma- 
tion characterized merely by its carbon constiti^ent. M. Dumont 
exhibited the same mineralogical skill in the* examination of all these 
rocks, and the same care in describing his difii^lSnt systems, which, 
as they closely resemble each other, must hi/^'e eau.!Hfed him great 
trouble. The various contortions of rocks h^. notices are also 
sufficient to indicate the#complexity o^ the district ; but he mani- 
festly considers tlR> question of fossils as one of secondary import- 
ance. M. Dumont in 1838 nderrod to hi.s former determiiiation of 
the correlation of tlie Eifel formation with the Anthracitiferous for- 
mation of Jielgium, and stated that ho had subsecpieiitly visited 
Wales in company Avitli MM. D’OrnaLius d^Ilalloy and Do VemeuLl,in 
ordcjr to determine in a similar manner the conolation of the English 
and Delgiaii strata; and ho comes to the conclusion tliattho divisions 
established by Sedgwick and Murchison, as Cambrian and Silurian, 
correspond 'vrith the Shite and Anthracitiferous fonnatioiis of D’Hal- 
loy : on this supposition luj considers the Slate-formation of Belgium 
as the rcqncsentative of the Camhritm formjflion, and the Anthraci- 
tiferous formation as in(?lnding tl^ whole of tlio Siluiiiui system and 
the Carboniferous formation in the followbjg order : — • 


Anthraci- 

tiferous 

Formation. 


Upper Lime- 
stone. 


f I 
-<ime- I j 

• L 1 


Limestone . 
Dolomite . 
Limestone. 


Carboniferous 

Limestone. 


(Old Red, supposed to be absent in Belgium.) 

f Grit Upper liiidlow. 

sirs; 


Lower 

Limestone. 


rcr I 
tone. I 


Slate with sub-1 
ordinate Lime- ! 

stou^ J 

Limestone ‘ 

Dolomite 

Limestone 


Lower Ludlow. 


Wenlock 

^Limestone. 


Lower Quartz 
Slate. 


zite, Schist ...J 


Slate 

Foynation. 


r Upper...^ 1 

. •{ Middle V Cambria! System. 

ion. ^ Lower ......... J 


Silurian 

System. 
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M. Dumont adds that it is doubtful whether bhe Old Red exists at 
all in Belgium, so that he abandons his former conclusions ; ,and as 
he adds, that, though the divisions established by Murchison on fossil 
evidence in England were good for that country, they would be found 
paloeontologically different in Belgium and other countries, it is quite 
evident thiit he had not then succeeded in establishing, by his system 
of examination, the true ago of the Belgian rocks, and {hat tho 
ultimate application of the English system was necessary to reduce 
this important geological district into order, It is indeed with 
regret that we observe so able a man persevering in ignoring the 
well-known names of Silmian and Devonian and adhering to that of 
Anthracititerous, which must perplex nither than inform the geo- 
logist ; but, making a fair allowance for his liigh rcspecTi for his old 
master in tlic science of geology, D’llalloy, which manifestly inter- 
fered with his exaiiiination of the older rocks, it is evident that 
however able in many respects his classification, more especially that 
of 1852, was, it is (^tifying to turn to his researches on tho Tertiary 
strata. Here his judgment w;aa less shackled ; and I freely quote the 
following pracitical observations with which that profound Tertiary 
geologist; Mr. Prcstwich, has favoured me. 

M. Dumont now directed his attention to the Tertiary strata, 
which until that time word in a most perplexing state of confusion. 
Without any clearly-established order of superposition, with fossils 
belonging to upper beds placed in the lowest beds, and with no 
accurate sections, it was impossible for foreign geologists to establish 
their correlation with the Tertiary strata of tho adjacent coimtries. 
One eipiivalont dei)osit only had been distinctly recognized, viz. tho 
relation of the Bnissels Sands to the Gdcairc Grossier of Paris ; but 
all previous descriptions of the beds above and below that group wore 
fiill of inaccuracies and very inconipletc. This in part was owing to 
the want of natural and artificial sections, arising from the flatness 
of the countiy and the scarcity of building-stones in tho Tertiary 
series. In 1839, in a report to tho Royal Academy of Brussels, M. 
Dumont gave Ids first sketch of the classification of the Belgian 
Tertiaries, dividing them into a scries of ‘‘ systems ” distinguished by 
local names. This plan he from time to time enlarged and improved, 
still retaining the original gi*oundwork, and finally establishing ten 
principal groups, of which the following is a list : — 

1. Scaldisian System. 

2. Dicstian System. 

3. Bolderian System. 

4. Rupclian System. 

5. Tongrian System. 

a, Laeckenian System. 

7. Bruxelliasi System. 

8. Paniselian System. 

9. Ypresian System. 

10. Landcnian System, 

To establish tho correlation of these groups, M Dumont visitoJ 


Pliocene. 

Miocene. 

^ Eoceno. 
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the Tcrtiaiy districts of Franco and England, and published a tabic 
of equivalent strata, showing great ability and sagacity ; but unfor- 
tunately the data on which the synchronisms are based, both with 
respect to organic remains and physical structure, are not given. 
The main points on which M. Dumont throughout insists are the 
breaks in the sequence, corresponding with certain movements of 
'""Ovation. The fuller descriptions and lists of fossils were reserved 
for a lai-ger work, of which unfortur ately his early death has de- 
prived science. A table embodying his most recent \icws was pub- 
lished in the Journal of -our Society for 1852. 

To the great and extensive deposit of loamy drift which covers 
so much of Belgium, he applied the term of ‘^limon'IIesbayen,'’ 
being a portion of his Systemc diluvion,” wdiich, again was a section 
of the ‘‘Terrains Uiiaternaires.” The doposj^s arising from hot 
spidngs, evolutions of vapour, and gases, he proposed to designate as 
of “ Geyserian ” origin, in contradistinction to rocks of igneous and 
sedimentary oiigin. ^ 

It ^vill bo observed from the preceding remarks, that, whilst recog- 
nizing the great value of a purely mineralogical examination of a 
country, both as regards a correct determination of tlie triic causes 
of metamorphism and 'witli a view to trace out the physical forces 
which have contributed towards the present constitution and distri- 
bution of mineral strata, I have endeavoured to show that no j)er- 
fect knowledge of the successive epochs of the earth^s history caii 
bo acquired without the study of its fossils, or in other Avords, of its 
naturSl history. Neither of these modes of inquiry should be neg- 
lected, as it is quite evident that any one taken alone can give but an 
imperfect notion of the whole subject. M . Dumont directed his efforts, 
and they were great and most..fildlfully conducted, to the mineral 
mode of investigation ; but there is little doubt that ho would, had 
his life been spared, have ere long given more attention to the palie- 
ontological mode of inquiry, as being the only one 'sviiich can make 
the works of the geologist a philosopliical history, and not a mere 
dry accoimt of isolated facts. 

I do not consider it necessaiy to dwell on -M. Dumpnt’s mine- 
ralogical essays, or on his description of Louisiana ; but tlie paper 
which he read to the Academy of Bnissels on thc^ 22nd November 
1834 deserves especial notice, as it refers to that much- vexed 
question, the origin of the volcanic craters of the Eifel. These ho 
enumerates as craters of elevation, craters of eruption, and lake- 
craters; and ho observes that the conical mountains, known in 
the Eifel as volcanic, have generally wo appearance of a cm ter. They' 
have a circuhir base, a summit more or less pointed, and tolerablv 
uniform slopes : they are, for the most paii:, formc?d on one side I)}'- 
scoriaccous matter, and on the other »by inclined beds of compact 
lava or tephrine, similar to tliat which extends into tlie plains in a 
more pr less horizontal sheet, wdiilst at the foot of the inclined beds 
often found a tnilnec of largo blocks of the same descrii^tion. 
These conical mountains, M. Dumont calls “ contS of elevation’’, and 
he explains the ffacts described in the following manner. The com- 
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pact lavas and the t^phrines were already formed, had been spread 
in nniform sheets over tho surface, anJ cooled before the scoriaeeous 
matter had been forced upwards and exposed to view. The pressure 
from below upwards, exerted by this matter on tho upper sheet of 
lava, first fissured it in a star-like form, over an extent of ground 
proportional to the force, the radii of the scctor-Hkc spaces proceed- 
ing from tho point of application of the force ; tho scoi^aceous matk x 
then forced ite way through by lifting up that portion of the sectors 
which ofiered the least resistance, escaping by the opening formed, 
and completing the cone, of which the elevated sector formed only a 
part. The blocks scattered over tlie ground at tho foot of the sector 
were detached and projected at the time of the elevation. The mode 
of formation of elerration-cratcrs, M. Dumont derives from tho pre- 
ceding explanation^ when, for example, the sum of the areas of 
sectors raised constiti^ed but a small portion of the circumference, 
the result was a conical mountain only ; hxit when the larger portion 
or the whole of thee sectors had been uplifted, tlu^ scoriaeeous matter 
could no longer fill up the ca\atj" formed, and a true crater of edeva- 
tion was then the result. As aai example, M. Dumont quotes the 
crater noHh of Mayen, near Ettringen, where the beds of tophrine 
which are horizontal in tho quanies of Mayen arc ol)s<jrvcd to bo 
tilted up, whilst the scoriaeeous lavas arc seen to underlie tliem imd 
to fill up several vertical fissures which coiTespond to the radii of 
the sectors. M. Dim ont adds that there can bo no doubt from a 
consideration of these lacits, as to the mode of formation of this kind 
of crater. Of craters properly called craters of eruption, M, Dumont 
states that the only well-characteri/ed one ho has observed is that 
near Gerolstoin, whicli is situated on the summit of a calcareous hill, 
and has a well-marked excavation, containing scoriaeeous lavas. It 
would appear, then, according to this explanation, that when the flexi- 
bility of thef* strata is sufficient to yield to the pressure without being 
broken off, ^ther a cone or a crater of elevation will be formed ; but 
when inflexible, the mass of the rock is tom away, and a true crater 
formed, round which tho scoriaeeous matter w^oidd be then arranged. 
The lakc-cr^itcrs, though apparently proceeding in the first instance 
from the uplifting and rupture of a i>ortion of the rocky emst of the 
earth, do not generally exhibit any api^)earance of tme volcanic rocks, 
the place of the scoriaeeous lavas being here supplied by agglo- 
merates, the paste of which is dried mud, and the imbedded nodules 
fragments of the fissiued schists and grits of which tho borders of 
the crater consist. The yolcanic bombs found in connexion with 
these craters, M. Dumont considered as having been projected through 
the mass of mud at the time of the eruption, tho granular structure 
. of tho bombs being analogous to that which a vitrbous substance 
strongly heated, and then suddenly cooled, would assume. This is 
an interesting vioAV of a. v«ry obscure subject, and, though in a ceriain 
degree speculative, may be fairly considered as one of the most sy- 
stematic explanations of the formation of craters which has, up ‘t» lie 
present time, been^httempted*. 

* ^Whilst this address has l^een passing through the press, tlfe subject has beeif 
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I trust what I have said be deemed sulftcient as affording an 
ample proof of the great and varied abilities of our deceased member, 
whose zeal and energy in the prosecution of his favourite science was 
such that Mr. Prestwich has estimated that he walked no less than 
15000 miles wliilst examining the geology of Belgium ; for it was 
^ is rule to form his judgment entirely upon liis own obsorv^ations. 
Ele is gone ; ' but his gjeat laboui’s will never bo forgotten, and his 
excellent social qualities will be long*and affectionately remembered. 

M. P.A.Dufk^inoy was bom on the 5th September, 1792, and was 
therefore sixty- five years of age at the time of his lamented death. His 
mother, Madame Dufrenoy, was a lady of great Hterary acquirements 
and a 2 )oetoss of (ionsiderablo eminence, hawng fofbidcd lier style upon 
clasi^ models, the native language of Virgil #nd Horact' being fa- 
miliar to her. Amongst other works she w/ote a pj^em on the last 
moments of Bayard ; and its beauty merited and obtained the appro- 
bation of the Proneh A|jjdemy, by which distinguished body it was 
crowned. Tliis excellent woman, at a time when she had long 
suffered from illness, wrote the following touching lines, yemmemo- 
intivo at once of her feelings of affection, tuid of lier confidence in 
the future fame of her beloved son : — . 

^Oui, mon fils, oui, ma noble idolc, 

De moil ute qui fiiit, ton printemps me console. 

Eh ! comment du passe gardcr Ic souvenir, 

Quand les mules vertus de ton adolescence, 

£t trs savants travaux, suivis avee Constance, 

Uepondent de ton avenh* ! ” 

The recollection of this highly-gift(?d mother was always fondly 
cherished by her soif, who was never weary of dwelling fipon lier 
liigh qualities as a wife and mother. Nor was ho l(‘ss fortunate in 
his marriage,* us his wife, aMaughter of M. Jay, was a? fitting com- 
panion for such a man, and, after In^stowing tlie necessary maternal 
cares on htir tlirce sons, of whom she Avas justly proud, a\ as ever 
i-eady to assist her liusliand in his labours by correcting pi*oofs, by 
translating works Aviiticn in fonign languages, or by making draAV- 
ings as illustrations of his oAvn Avorks. This amiable woman sur- 
Auves her husband, and must be an object of admiration and of 
respect to all men of science. 

In 1803 M. Dufrenoy Avas a schoolfellow of M. Valencnames, the 
celebrated ichthyologist, at the Lyceum of Eouen, Avliero both the 
young friends acquired a taste for the sti|^y of the iiatund sciences ; 
and, although they cultivated different branches, Averc? often in com- 
munication Avith each other on scientific subjects, and finally became 
colleagues at the Museilm of Natmal Histoiy, and follow mc^mbor^. 
of the Academy of Sciences, Ilavii^g coiiq)leti?d his lib rary and 

again discussed by one of our greatest and most pbilosophical geologists, Sir 
Charles Lyell, who considers the elevation-theory as untenable. (This is hot 
the pfkce to enter into a discussion of his facts or arguments ; but I may veu- 
Are to say, that the force which was stfiicient to raise t^e semi-liquid lava to a 
great height, and there to erupt it, must have been also sufiicient to fissure and 
uplift the consolif&ted crust of^the earth.-^J. £. P. * 
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scientific studios at ^*^3 Imperial Lyceum^ he entered the Ecole Poly- 
technique in 1811, Jind having attained a very high place in that insti- 
tution, so well knoAvn for the high standard of education it maintains, 
he became one of the Corps des Mines in 1813. Soon after the establish- 
ment of a School of Mines, M. Dufrenoy was enlisted in its manage- 
ment ; and it is justly said that its i)rospcrity has been mainly due to 
the ])rudence and ability vdth which he has managed its concerns. He 
quickly associated liimself with M. Elio do Beaumont, who bears the 
wannest testimony to his worth, both iia a Professor and a Director : — 
“ He was always,” ]M. de Beaumont observes, “ clear and solid, and 
knew how to fix attention on the most dry subjects, or to render the 
most difficult 'easy of apprehension : perhaps, indeed, crystallography 
had novel’ an inteqr’CJtor more successful or more elegant in his mode 
of explanation. As Director he ^viU ever be considered a model. 
With all his in odest}%‘ gentleness, constant desire to be strictl^ust, 
and indefatigable efforts to be useful, he always exercised his power 
with such judgment, that during 40 ycai’^ passed at the School of 
Mines, the most ])crfect order vf as preserved. He never sjioke harshly, 
iind yet no one would liave thought of disobc^ying liim. Every one 
W'ould haT*c been grieved at the very thought of annoying him, and 
he constantly lived as it W(;rc amongst a body of friends.” In 1823 
he commenced, in conjunction with M. Elio dc Beaumont, the im- 
portant work of a Geological Map of Prance, and that at a time when 
the geology of Pranc»‘ had been the subject of no detailed works, so 
that almost eveiything required to be founded on new observations. 
Li less than twenty years this great w'ork W'as finished, and is now 
considered by geologists of ever}’ counti’y as an example worthy of 
imitation in all similar w- qrks, W'hilst it is a frequent W’ork of reference 
to the j)ractical agriculturist and other industrial agents of Prance. 

It is to be obsei’vcd that before commencing tliis gr(.>at work, the 
two young friends visited England, wdiicli liad become classic ground 
for geologists, in order to study there the Secondary formations, and 
it cannot be doubted that, Avhilst obtaining information on the one 
hand, tliey must have been instrumental in communicating it on the 
other. The publication of the “ Metallurgical Voyage to England” 
Avas indeed a most valuable addition to our knowledge, as at that 
time there was no work extant in the English language which gave 
so complete an account of our mineral riches and of our industrial 
establishments for Avorking them. He aftenvards visited England 
on a special mission to examine the improvements Avhich liad been 
introduced into our foundries, and at the Universal Exposition of 
Industiy in 1851 he Avas tlio delegate from Prance, Avhen ho Avas 
elected Vice-President and lieporter of a Commission composed of 
representatiATS of all nations. As a geologist, his labours were 
A^mious and important, either conjointly AAuth Elic dc Beaumont, or 
independently by himself ; it is said, indeed, that his works had a 
powerful influence in rendering geology popular in Prance, an^ that 
he desoiycs to he ranked amongst tho fost foimders of the Gcl6lo 
gieal Bbcicty of that coimtr}% 

His reseai’chcs in Auvergne, where ho demonstrated the alternate 
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flisposition of tertiary laeus^ne and volcanic Arata, and those on the 
volcanic strata of the neighbourhood of Naples, where he distinguished 
between the trachytes and pumice of the Phlogiman fields and the 
ancient lavas of Somma, as also between those ancient lavas and the 
recent lavas of Vesmius, are proofs of great sagacity and judgment. 
It is to bo observed, however, tliat ho shar(;d ^nth M, Elic de Beau- 
*^ont and M. Dumont in the belief 6f the theory of uplifted craters, 
and endeavoured to ox5)lain tho malihematical laws of those forces 
M’hich have produced the elevation of volcanic cones, -^a task for 
which his mathematical education at the Ecolc Polyteclinique had 
eminently qualified him : indeed such an education seems indispen- 
sable for all those who intend to deal mth the phceijomaia of physical 
geology. His work, again, on the ago an^ comjt)sition of the forma- 
tions of the West of France is one of much abi|^y% his principid object 
havMg been to determine tho geological position of thr^principal iron- 
mines and of tho rocks generally of the Eastern Pponces. 

His work on Mineralogy is vciy extonsivey»and is one of great 
merit : it explains not only the physical and chemical properties of 
minerals, but also their geological relations ; and a veiy good judgo 
has particulai’ly extolled Ids critical acumen and Ids fidelify, remark- 
ing that it is much more common in these times, to find mineralo- 
gists ready, on very slight grounds, to establish now and ill-defined 
species, than disposed to efiace from tho nomenclature substances 
which have no right to figure thcro. It is, in fact, easy to assume 
the merit of having given a name to a substance without having 
taken the trouble to study it sufficiently for an accurate definition ; • 
' but it is a long, difficidt, and ungrateful task to demonstrate the errors 
of others.*' How true is this remark, and^how applicable to tho ex- 
amination and detcnfiination oj organic fossils ! 

So highly were the talents of M. Dufrenoy appreciated, that lio 
was consulted on many difficult subjects extraneous to his ordinary 
duties, such as the purification, of the Sologno and the management 
of the mineral waters of Yichy and Plomhieres ; and it may be asserted 
that he was during his whole life the enthusiastic friend of science, 
and tho succcssfiil promoter of every useful application of scientific 
knowledge, 

M. Alcide D’OiiBiGirr, Professor of Palfcontology at tho Museum 
of Natui’ul History in the Jardin dcs Plantes, was remarkable for 
the vast magnitude, as weU as for the interesting charactor of his 
palfioontological wurkfe, intended as they were to embrace the wholo 
field of geology in Franco, and, of course, comparatively to notice the 
relations of ^e ancient inhabitants of all portions of the earth whilst 
describing those of his native country. M. D'Orbigny was bom 
Couezon (Loire Infericurc), and has been in succession Travelling 
Naturalist for the Museum of Natural Histoiy, Secretary of tho 
Naljiral History Society, Member of the Central Commission of tho 
^fkJbgraphical Societ}', Assistant of M. Cordicr in the Geological 
Course, and latterly placed in the chair of PaSbontology which had 
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been created expres^y for him. Ho was a Knight of the Legion 
of Honour. 

II. D’Orbigny commenced in 1826 his travels for the Museum, 
under the auspices of the government. As a student at Eocholle, 
M. B'Orbigny passed his earlier years on the sea-shore, and em- 
ployed much of his time in examining the natuinl productions 
throAvn ashore by the waves. Before ho had attained the ago di 
twenty-two, ho presented to tho Academy* a work wliich was at- 
tended with great success, as the committee appointed to examine 
it reported that, from the great number of new species he had made 
known, he deserved to b(j placed in the first innk of original ob- 
ser\"ers. Inr.1826 he proceeded, as Travelling Naturalist for the 
Museum, on a vhyige to South America, where he explored, with 
equal pcrseveinnce, jpuinge, knowledge, and success, Brazil, Irenes 
Ayres, the frontiers ^^f Patagonia, and the Kepublics of Chiw and 
Bolivia, from t*Ae shore of the Pacific Ocean to the centre of the con- 
tinent : ho afterwrards went through the Bejj^ublic of Peni, and, when 
he i-etiimed to France, had visited all that portion of the earth from 
the 11th to the 12th degree of latitude, and from 'the Pacific to the 
Atlantic Ocean. 

As the product of this voyage, M. D’Orbigny brought homo most 
extensive collections and manuscripts, numerous drawings of objects 
of natural history, and everything necessary to illustrate the geo- 
graphy, the languages, the ethnology, and archmology of this part of 
America ; historical manuscripts, thirty-six vocabularies of the Arae- 
r ri(;an language, a collection of animals containing 7000 species, of 
w'hich many wore new, and one of about 2, ‘100 species of plants, as 
well as much information respecting the geology of the countries he 
visited, Were amongst the results of his labours, and were embodied 
in the great work entitled, ‘‘Voyage dans rAmerique du Sud,'’ 
published uikder the sanction of the Minister of Public Instruction, 
lie also superintended the publication of another w'ork, Voyage 
ixittoresque dans les deux Ameriques and his labours were appre- 
ciated by the Geographical Society of France, which awarded him its 
annual prize in l8Jlf5. As an active, intrepid, and persevering traveller, 
||iio had thus made his way over an immense extent of country, from 
Brazil and Pom to Patagonia, in eight successh c years, sometimes 
navigating previously unknown rivers, sometimes penetrating virgin 
forests, resting on the loftiest plateaux of the Andes, or in the plmns 
of Patagonia, frequently finding himself amongst contending tribes, 
and being obliged to take pjirt in their conflicts. 

M. Ahiido D’Orhigny, w^ho had thus studied nature under all its 
varied forms, now devoted himself to a task not less deserving of the 
^\dniiration of posterity, as he thenceforth conseemted his life to 
the study of Palajontology, a , science which had only spnmg into 
existence in the nineteenth century', and which has aiready enabled 
the geologist to study the ancient natural history of tho several 
epochs of the earth’s history, Jind to determine by ^at clue the irv^ 
relative age of tho joincral deposits with which the fossil relics of 
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animals and plants^ long sinc^ removed from oAervation as existing 
genera and species, are associated, it has been justly said that 
what he succeeded in accomplishing, in this now branch of science, 
was so vast as to be almost beyond the intelligonco, and, I may add, 
the physical powers of any one man ; and, as a proof, I w^ at present 
^ mention his Poraminifera of Cuba, of the Canaries, of Meudon near 
r%tris, and of Vienna ; his studies on the Crinoids, liis Prodrome do 
Paleontologie,” his Coutse of Stratigunphic Geology,” and especially 
his Paleeontology of Prance,” which has extended tow fourteen 
volumes, find contains 1400 platcjs of French fossils. 

M. D’Orbigny was removed by death only four years after he had 
boon chosen Professor at the Jarin des Plantes, and befopo he had had 
time to comi)lcte his great palaeontological works, though it is believed 
that ho has laid the foundation of a palmontolo^al collection worthy 
of PrAce. I have on a former occasion spoken of the^nomenclature 
introduced by him into geology, which, although founded in great 
measure) upon that })rovipusly adopted in Engknd, deservos, from 
its simplicity, and in many respects it» euphony, the ready reception 
which it has ohtfuned on the Continent. In respect to his great 
work on the Pahcontology of France, I am aware that manjr EngUsh 
palaeontologists consider that he has been sometimes too hasty in tho 
creation of now species ; but this error, I fear, is common to a large' 
portion of palseontologists, and will not be entirely remedied until 
naturalists have made their comparisons, not ^vith drawings, but 
vnth. actual specimens. Making, however, ever}’’ deduction on that 
account, tho works of M. B’Orbigny must over stand forth as a me- 
morial of tho most persevering industry and of a high order of in- 
tellect, in confirmation of which opinion I will briefly but more 
particularly notice sorftc of his nj^morous works. 

In doing so I shall principally confine myself to tho notice of such 
works and opinions of D'Orbigny as aftbet materuilly either tho phi- 
losophy or the practice of geological science. Such papers as his 
Monogrnpli of the new genus of Gastoropods to which he gave the 
name ScisHureUdj or his description of two species of the genus 
Fierocemffy found in tho Jurassic limestone of La Charonte Inferieure, 
or his essay on the beaks of fossil Cephalopoda, in which he divides 
tlie Ehyncb elites into two dirisions, belonging to different genera, 
one l)oing the beaks of Nautili^ and not of /SVpue, as had been before 
supposed, — an idea supported by tho anatomical description, by Pro- 
fessor Owen, of tho Nautilus Pompilius, — or his note on the genus 
Gajpnmiy his tabular view of the class Cephalopoda, his memoir upon 
a second living species of the family of Crinoids, to which he gave 
the generic name HohpuSy and many other of his papers, are suffi- 
cient proofs of his great knowledge of, and acematc judgment upon^ 
almost all branches of natural histoiy ;• but others speak the language 
of a philosopher on such subjects. 

Every one will doubtless remember the different opinions which 
wero once entertamed on tho true jposition, amongst organized beings, 
m tho Poraminifera, some naturahsts having, frofli the resemblance of 
^fonn, allotted them to thewCephalopoda: a&r a eareful examination 
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of the animal portioil.'as well as of the s^Jiclly covering of these minute, 
often microscopical, ^bodies, ho disproved the earlier notion of their 
alliance to the Ccphalopods, which ho had himself at first adopted, 
and proposed a general classification of the Poraminifera, founded 
upon the form of their shells, placing them amongst the lladiata, close 
to the Poly])ea. In this great and important inquiry ho described 
and figured 118 new species from the Island of Cuba and from tho 
Antilles, and aftenvards 43 8r[)ccies from the Canaiics, of which 33 
were pccnlfar to those islands. Nor was it to living Poraminifera 
that he confined Ids attention, as he described and figured 54 species 
from the white chalk of the Paris basin, all, with the exception of 
three or four, new, and tlnn agiiiii those which liad been discovered 
by M. von Jlauen* incAustria, ending by the folloA\dng statement of the 


geological distribution of Poraminifera : — 

, Genera. 

Species. 

Pdmozoic strata 

. 1 .. .. 

1 

Jurassic strata 

. 5 .. .. 

. . . . 20 

Cretaceous strata . . . . 

.34 

. . . . 280 

Tortiaiy strata 

.56 .... 

. . 450 

hMKstiiig epoch 

.68 .... 

. ... 1000 


So that it would appear ihiit the genera and species were few in 
number and simple in stmeturo at first, and increased both in num- 
ber and complexity of stincturc from formation to formation, imtil 
they had obtained tiioir maximum of development in the present 
seas. M. D’Orbigny evem considered that this gradual advancement 
from simi)Io to compound was more distinctly manifested in these 
minuto Ix'ings than in any others, and that they are in consequence 
tlie best fitted for dotennining witli precision the relative ages of 
geological strata. The following ten lining genera, Gromia, Mimu-- 
fliia, Comdina, Vertcbralina, Camlenia, Pavonmaf Hoheriinay Gas^’~ 
didina, Undoculina, and Cruvilocidlna, M. D'Orhigny named as not 
Iiaving been as yet discovered in a fossil state ; and he gave the 
following view of the climatal distribution of the Poraminifera, "which 
cannot fail to be vciy suggestive to the paleontologist also. Torrid 
Zone, 375 species ; Temperate Zone, 350 ; Prigid Zone, 75 : so 
that, as in Mollusca , the seas of hot climates arc more productive of 
species of Poraminifera than those? of colder regions. 

M. D’Orbigny traces the history of these bodies from their first 
discovery in 1731 to the present time ; and as a ]3roof of the impori- 
ance of the office they may ha%’'e played in the formation of some 
geological strata (the houses of Paris and the ppumids of Egypt 
])cing in paji: built of rocks composed of Poraminiferons shells), he 
states that little more than an ounce in weight of the sand of the 
Antilles yielded 480,000 of these shells. M.^^D’Orbigny concluded, 
from his examination of the#^I'oraniinifera of the Paris basin, that 
they had lived in a hot climate, and had not been subjected to the 
wearing action of any current. 

In explaining the ^stribution of the Poraminifera of South Anierija, 
M. D’Orbigny poin^ out how varied the groups are, under the in- 
jfluence even of chorographic difFcrenccSt. — the PoFaminifora of the 
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southern shores of the Pacific differing from tloso of the southern 
shores of the Atlantic, and both from those of the equatorial region 
of the Antilles, from which fact ho deduces the conclusions, that in 
the same sea, and in connexion with the same continent) difierent 
faunae may exist at very small distances from each other ; and further, 
that Teriiary basins, although different in their fauna}, may have been 
Sirmed simultaneously, just as the material deposits arc nccessaidly 
widely different in charjtcter at localities by no means very remote. 
Unquestionably the reasoning is good, and equally applicaJ)lo to the 
geological deposits of aU ages of the world*. 

In his essay on the distribution of the Acetabuliferous Cephalopoda, 
he states, in reference to their present distribution, that»15 out of 16 
genera are found in hot countries, 10 in tempeirafe regions, and 6 
^ only in cold ; and he also concludes, froni his inquiries, that these 
forma?Wc more complicated as they inhabit hjfticr regions, and fur- 
ther, that it is probable the fossil genera lived under a nigh tempera-* 
turo. Taking account of this view of the subject, it is interesting to 
observe the other statement of M. D’Oribigny, that the Acetabuliferous 
Cephalopoda appeared fh'st in the Jurassic foiTuation, when they were 
represented by the BelernnHcH and 6 other genom, including^hc exist- 
iiig genus Sepia and three other living gtmera, simultanc^ously mth 
the vast numbers oi Ammonites ; that all disappeared except the genus 
Behmnites in the Cretaceous epoch, being represented, Ixowever, by 
different species ; and tliat in the Tertiary strata, the BeJemnifes dis- 
appeared entirely, being roidaccd by the genus Sepia appearing Rr the 
second time, and the genus Beloptera, which appeared, only to pass 
rapidly away, as it is no longer a living genus. These are unques- 
tionably very remarkable facts, and have on the one hand a tendency 
to support the doctriifb which SJ. D’Orbigny so strongly sujlports, of 
the destruction of one creation and the production of another again and 
again at successive epochs, whilst, on the other, they may induce a 
pause in the decision of the paleontologist, as it seems difficult to 
conceive that any such genera as Sepia, Sepioteutliis, &c., could have 
been created so far back as the Jurassic age, and then have totally 

• It must not be assumed from my remarks on D^Orbigny’s labours in the Fo* 
ratninifera, that I consider him to have arrived at his final results per saltum^ 
Far from it, as in 1826 his object, as so well explained by Ferussac, was simply to 
separate the microscopical Cephalopoda^ as he then considered them to be, from 
the Siphoniferous genera with which they had been confounded. De llaan had 
previously^ proposed such a separation, and founded upon it his Siphonoidee 
and Asiphonoides ; but D’Orbigny felt that there were other differences, and 
therefore proposed his more distinctive term Foraminifera. His * Prodromus,' pub- 
lished at that time, was founded upon this view of the subject, and remained the 
standard of clarification until Desjardins, in 1835, gave many reasons, deduced 
from careful observation, for separating the Foraminifera from the Molliisca e% 
tircly, and forming of them a totally distinct class, to which he gave the name 
Symptectomeres. Desjardins therefore gave the impulse which has since led to the 
correct classification of these microscopical hut most interesting animals, which 
have l)een shown, by the examination of the deep-sea soundings of the Atlantic, 
W be as active now as in ancient epc^hs in laying the foundations of future 
^ta. 
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disappeared, to bo created in the yertiary and existing epochs. 
I must (igabi maintain tiiat it is more natural to conceive tliat the 
link of connexion between tlie dead and the living has been kept up, 
although hitherto the region of their habitation, during the long period 
of time elapsed, has been veiled from observation. 

I i^hnll not attempt further to follow the able author of no less than 
fifty distinct treatises, some of vast magnitude and interest, and alt 
full of ingenuity and knowlcdgD ; but I may'notice him as the author 
of that nomenclature which is gaining ground rapidly ) and in doing 
so 1 will quote, as iUiistmtive of his method, the distribution of the 
Bryozoa-Cellulina, which he thus details : — 



r 

r 

Genera. 

Species 


r Stage ffeocounicn. 

.. 1 .... 

• n 


— Action . . . 

.. 1 .... 


Terrains 
Crctaces. > 

4!r~ Albicn . . . 

1 .... 

. 1 ( 

— Cenomanicn 

..11 .... 

. 23 [ 


— Tiu’onien . 

.. 9 

. 17 


^ — Sdnonien ? 

..54 .... 

. 547 j 


r Etagc Sucssonien. 

.. 3 

■ n 

Tenvains 

1 — Parisien . . , 

..12 

. 24 ! 

Tcrtiiiires. " 

1 — Falunien . 

. . 40 

. 75 > 


[ — Subapennin 

.. 4 

. sj 

Existing 

1 

...68 

. . 312.. 

Eauna, ^ 

1 




^593 species. 


The Biyozoa-Centrifugina, which form the other division of the 
class, ho discovered in almost all the geological formations, and he 
gives thgir numbers thua:— ^ 

f Genera. Species. 


In the Palaeozoic 

Triassic 

. . 10 ... 
0 ... 

.... 06 
0 

Jurassic 

32 . . . 

93 

Cretaceous 

, . 130 . . . 

480 

Tertiary 

. . 32 ... 

101 

Existing epoch . . 

. . 2(> ... 

80 


And he (concludes from the whole that there were three centres of de- 
velopment of the Bryozoa, the first two composed ofll.-Centiifugina 
alone, — namely, one in the Carboniferous stage of the Palucozoic, ami 
one in tlio Bathonhm of the Jurassic, — and the other composed of 
both ordtjrs, Collulina and Centrifugina, in the Seuonian stage of the 
Cretaceous. 

Having now, I trust, enabled every one to form a correct judgment 
^f the great and varied abilities of M. B’Orbigny, irf aid of whoso 
researches the Society has twipn awarded the proceeds of the Wollas- 
ton THind, I will close my remarks with tho following passage from 
the report of MM. Brongniart, Dufrenoy, and Elie do Beaumont, on 
bis “ Geology of South America,” as it (ionveys a sentiment in AVki^ 
qll our members wilji, I am sure, dordially concur : — 
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The author’s reserve, in^ treating upon a iubjoct so vast and 
difficult, cannot but be appix)ved, although no one can fail to perceive 
that the memoir of M, D’Orbigny has enriched science with a great 
number of new facts and with many ingenious speculations. New 
observations may hereafter lead to a modification of some of his 
theoretical views ; but the merit vnXl always be his of having con- 
sidered a vast subject from a point of observation so elevated as must 
necessarily cause it to cofnmand attenflon, ^d lead tlie way to still 
further progress. AVo therefore propose to the Academy ttiabit should 
express to the author the high satisfaction it has experienced in con- 
templating the indisputable advancement whicli lias hem made 
towards a knowledge of the geology of South America, 'by his cou- 
ingeousand persevering researches:” — lot* me dtm add, towards a 
knowledge of the geolo^ of all parts of the cartli^ for his great works 
on tlio Paleontology of France deserve such a commcivdation. 

Ha\ing now, I trust, faithfully performed mj^duty towards those 
illustrious members whom we have losffc, and who during their lives 
were active either in promoting the progress of our own science or 
in advancing the general knowledge of mankind, I will fiirn to a 
work not so embittered by painful recollections, and proceed to esti- 
mate the laboura of the past year. 

The present Session has been characterized by the excellence and 
^ importmico of its Palieontological papers : the first was contributed 
by Professor Owen, who exhibited and described an almost entire 
lower jaw^, mth the pemanent dental series, wanting only four middle 
in(?isors, of an Anoplotlioiioid quadnipcd, from the collection of the 
Marchiono s of Hastings, and now fonuing part of the PiUieonto- 
logical collection in tlie Eritish Jluseum. 

From the equality of heiglit of th() crowns of the teeth, and their 
general character, Professor Owen considered the animal as belong- 
ing to that group of the Anoplothcrioid family which includes the 
genera Dichohune and Xiphodon of Cuvier, the animal being of the 
size of Cuvier’s X, ymcilis. The autlior then described in detail the 
dentition of the specimen, and pointed out its difference from that 
of DlcJiodon, and of Xiplwdon^ as also its agreement with that of 
Dichohune, with which genus therefore he associated it provisionally, 
in the absence of a knowledge of the molars of the upper jaw ; and, 
after a comparison with the Dichohune leporina of Clivicr, he formed 
it into a distinct species, DicJiobum ovina, from the size of the animal. 
The Dichohune cervina of his ‘ British Fossil Mammals’ he transferred, 
on the pggestion of M. Gervais, to the genus Dichodon. 

Profe^or ^"cn then compared the genus Xiphodo%i with the genus 
Dichohune, The first had originally formed pai't of tho gonus 
jAotherium ; but the species A, mediums, Cuvier, afterwards called by 
him A, ymcile, subsequently separated by Cuvier, and made tho 
typepf a new genus Xiphodon, as X gracilis, to which Gervais (in 
‘J^aloontographie Fran^*aise’) added the Xiphodon 

.ienaw, and described the dental series of both jaws 8f the typical species 



70 PROCEE11N68 OF THE GEOLOGICAL SOCIETY. 

from a specimen c^tainod from the Vgnites of Debrugo, near Apt. 
M. Gervais had given his reasons for considering the genus Xiplwdoyi 
very approximate to Ili/opotamm ; but Professor Owen points out 
that both Anfhracothermm and Hyopotamiis differ from AnoplotJie-- 
rhtm, Xiphodony and Dklwdony by the interrupted character of tho 
dentition, which in the latter genera is continuous. The genus 
cliohune had been also separated by Cuvier^ from tho genus Anoplo-- 
iheriwriy tho species A. and A, leporinum having been 

ti*ansfcn*ed \o this new genus, which is closely connected -with tho 
genus Xiphodon ; it is, indeed, manifest that most able palaeontolo- 
gists have found it sometimes difficult to deteimino between such 
closely-aUiM genera, M. Gervais having in like manner transfeiTod 
the species Hyrafothcrmm Hobertianum to the genus DkJtohune, 
Professor Owen ahio mado some interesting observations on tho 
conscqucnceshof adopting tho analogy of Mm*ot7ierium or of Anoplo-- 
theriuvi in detennining tho foro or back parts of the crown of tho 
upper molar — ^an itiiportant point in settling tho relations of a new 
genus, — ho himself adhering^to the Anoploiheriuxa. 

In respect to the first appearance of tnic Euminants, Professor 
Owen remarked that the dentition of the upper jaw of the species 
Anoplotherlum murimim and A, ohliquumy referred by Cuvier to his 
genus Dichohime, must bo known before the existence of truo Eumi- 
nants in tho Upper rocenc gj^psum of Paris can bo inferred. Tlic 
following interesting remark closed his statement, and is worthy of , 
careful attention ; for, whilst it speaks of a formative force being 
transferred from one set of teeth to another, as an easy mode of effect- 
ing a transition, and shows hoM- easily the Ruminant stomach might 
have been modified, it h impossible not to imagine how readily many 
transmutations might have been •ffected in the progress of time, 
without th 9 aid of renewed creation. No doubt the affinity of these 

small Anoplotherioids to the Chevrotains was vciy^ close ; let tho for- 
mative force be transferred from the smaU upper incisors to the con- 
tiguous canines, and the transition would be effected. Wo know 
that the Ruminant stomach of the species of Tragulus is simplified 
by the suppression of the psaltcrium, or third bag ; the stomach of 
the small Anoplotherioids, whilst preser\dng a certain degree of 
complexity, might have been somewhat more simplified. Tho certain 
information wluch the gradations of dentition displrycd by the above- 
cited extinct species impart, testifies to the artificial character of 
the order Ruminantia of the modem systems, and to the natural cha- 
racter of that wider group of even-tood hoofed animals, for which 
I have proposed the term Artlodactyla,” 

Tho next paper by Professor Owen was ono on a sinaU Lophiodont 
* Mammal from the London Clay, near Harwich. Professor Owen 
first points out the rarity, anti usuaUy fragmentary condition, of tho 
remains of mammals found in Eocene beds bclow4;be Binstead, Gyp- 
seous, and Hcadon or Hordwell series, either in our own couiirf^^ry or 
on the Continent, ^and illustrator, this position by referring to tfeo 
fossil evidence upon which tho genera PachymlopTimyPi^Tmney Pro-^ 
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pakeotherimn (Gcrvais), Macc^:vs or Eopit}lec^sMIii. Uyracoihet'imn 
have been established. This last-Aamcd fossil genns was founded upon 
“ the portion of a cranium 'with the molar series of teeth and as lie 
was enabled to determine a now genus, named by him Fliolophus vuU 
picepSf on ‘‘ an entire skull with the complete dentition of both upper 
and lower jawSy ami a portion of the skeleton of the same individual, 
i^wlvjdimj the right humei'USy the right femur, a great part of tlie 
kft femur, the left tibiae, ami three metatarsal bones, apparenthj 
of the same hind foot,^^ and many other recognizable and* imjiort- 
ant jiortions of the skeleton, he justly states that it is the most 
complete and instructive mammalian fossil of the age of the Lon- 
don Clay which has hitherto been discovered, and ks study is 
replete with interest. It was brought to the Ikifish Museum by 
Mr. Colchester, being imbedded in one of the lioman-cement nodules 
of the London Clay, near Harwich. The osseous tissue is fossilized, 
and partly impregnated ^vith pyritic matter. It is welYknown how 
rich the cement-nodules arc in fossils ; and, a fragment having been 
chijiped oil* the jiresent one, the attention of the workmen was 
an*ested by the appearance of what appeared to them the head of a 
fox. The specimen then came into the possession of flic Itev. 
liichard Lull, M.A., vicar of Harwich, who placed it in the hands 
of Mr. Colchester to obtain the opinion of Professor Owen on its 
true character and relations. By him it was recognized as a new 
species, forming tlic type of a new genus, which he has named 
* PUolophus, meaning to imply that it was nearer to the Lophiodont- 
tyi)0 than its close ally the llyracotherium ; the whole name P/io- 
lojyhus vaJpiceps, or Fox-headed Plioloph, expresses the peculiar 
form already alluded to. 

It is unnecessary thift I shoul^ enter into the anatomical 'details, 
worked out, os they have been, with the usual skill of Professor 
Owen ; but I may mention some of tlie results. One* iiortion of 
the cranium approximates the specimen to the carnivorous tyjic, 
whilst in other respects it follows the rule of the Hog, Hgraa;, and 
PalflDothere— resembling, in the jiroportions of the zygomatic arches, 
the Pala'otherium more than any existing mammal. In a similar 
manner its approximation on the one hand to, and its divergence, on 
the other, from several other genera, such as the llhinoceros. Tapir, 
Horse, and Hyrax, Anoplotherimn and Jlgracotheriiiin, are minutely 
investigated, as arc also the similarly partial apiiroximation and par- 
tial divergence in affinities as exhibited by a conjoint comparison of 
the skuU and teeth of PUolophus and vaiious other genera. Professor 
Owen then states that Lophiodon, Pachynolophus, PliolopJucs, and 
llyracotherium form so many sub-generic modifications of the same 
natural family of Perissodactyle Ungulates, and that in the compara-.g 
tive simplicity of their prcmolars, and* the progressive approach to 
the molar type of the Chaeropotamoids, the PUolophus and Ilyraco^ 
therium both exliibit a tendency to a closer adherence to the general 
Umplato type. ^ 

. Professor Owen then observes that, in stating flxat these modified 
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Lophiodonts are tlj[j most artio-dactjfloid of the Porissodactyks, no 
partioular hypothesis is advocatc(f; there can ho hut one inference 
from this and the numerous analogous facts that have abx>ady been 
mado known. SOj likewise, in regard to the tj^ncal chameter of 
dentition as manifested by the number and kind of teeth, vro find, in 
this last Eocene mammal which lias come to light, a repetition o^. 
that remarkable adherence to a more general mammalian charactSrT 
The older Oolitic mammals exemplify a ttfiidency to a typo of den- 
tition ofc a ttill higher generality than the luamninlian class/' In 
tills manner thrijo genera of the Oolitic epoch resemble in their den- 
tition the gemral Vertebrate type, whilst no hm than 88 genera, 
belonging to the Ei)(;cno epoch, rcscmhlo in dentition the Mammalian 
Diphyodont hqic % but j'rofessor Owen adds that all general rules 
in organic natiu'O have their exceptions, and differ hi that respi^ct 
from inorgajiic pha5iomena, in regard to some of the general laws of 
which no exceptions have been as yet discovered/’ If we consider 
this gradual chang?, from a more gencinl type of vertebral organiza- 
tion to a more special type,dx) he the result of original creiition, it 
seems difficult to understand the possibility of exceptions to any great 
law ; bill if it he eonHid(?red only as the progressive modification of 
some t}Tpe from a long series of ages of existence, it would seoni quite 
natural and probable. The fact, howTA’cr, though so strongly sup- 
ported by Professor t>won, has boon disputed in a pajior, to be sub- 
s()(|ucntly noticed, by Dr. Falconer, and the Professor has promised^ 
to consider at a future day the objection thus taken to his theory, * 
wliich is nn<iucstioiuibly one of great importance in speculative Pa- 
l®ontolog}^ A description of some of the bones of the extremities 
tenuinated this most interesting paper, and assisted to confirm the 
determmation of the true positioi^.^and affinities of Plwlophus, and 
most probably of Jlyracotherrum, also in the Ungulate series. 

The bodes of the hind foot of an Iguanodon, discovered by Mr; 
Beckles in the Wealdcn-clay of the south coast of the Isle of Wight, 
aflPorded materials for another short pajier by Professor Owen. After 
stating the result of his investigation of those interesting relics, he 
observes, — guided by the analogy of the number of phidangeS 
in the toes of the hind foot of the Iguana, we may infer that the 
throe toes that are normally developed in the hind foot of the Igua- 
no^lan, are the second, third, and fourth ; that tho first or innermost 
is represented by a niflimental metatarsal, which >va8 concealed 
beneath the skin of tho foot ; and Uiat the fifth or outeimost was 
entirely suppressed ; a modification of the hind foot, he adds, which 
is interesting by its analog}' to tho tridactyle hind foot of the lihi- 
noceroB and Tapir, and still more so by its correspondence in the 
varying number of the plialanges, and their progressive increase 
from the inner to the outer toe, with the foot of birds, — a fact which 
naturally suggests a caution in respect to the liabit of referring the 
many large tiidactyle impressions found in the Wealden an^ other 
formations, to the class of Birds. ^ 

A large femur, iJso found in me Weald-olay of Sandown Bay, Me 
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of Wight, was made the subject of a commuuio iion by Mr. Gibson, 
who stated that, though it hau sifffered much from pressure, Professor 
Owen had been enabled to state his opinion from a clay-model, that 
in all probability the bone was the femur of an Iguanodon, and if so, 
being the largest of its kind yet recorded, that it merited the atten- 
tion of the Society. 

" Valuable as all these papers arc, they afford only a small specimen 
of the continuous and successful efforts of the greatest Palocon- 
tologist of our day to enlarge our knowledge of the ufiiurgl history 
of the earth at successive epochs ; and it is most gratifying to know 
that the admiration we feel for such gemius and skill is (piite shared 
in by our Continental brethitin ; one proof of which may be derived 
from the following notice of a paper by M. E<h Ilebei't, who has 
liontributed an interesting memoir on a subject closely related to that 
which has engaged our attention, and, in the hmids of^Gr. Falconer, 
has produced such rich results. His principal objcct^us to dis- 
cuss the value of the genus CoryiAodon of Ow^^m, founded in 1<S4(J 
upon a lower back molar, 'which in •itself 'was very analogous to 
that of the Tapir, *and conseciuently to that of the LopModon, but 
exhibited two transverse ridges instead of three, as in tlie L^pModon, 
To this genus M. Gervais had correctly referred the LopModon 
thracoideus of BlainviHe, considering, however, that the genus could 
only be considered a sub-division of Lophiodon, To determine the 
(|U(^stion of the validity of tho genus, M. Hebert examines the 
dental formula, and shows that, whilst the lower molars differ little 
from those of tho Ijophiodons and Tapirs, the difference from each of 
these genera being about the same, the upper molars constitute a 
distinct type from those of all other Pachydennata, — the CorypJio* 
don being more separated from t^em in tliis respect, than the* Lophi- 
odon, tho Tapir, the Rhinoceros, and the Palaeotherium are from each 
other. The canines, scj)arated from the incisom by a spate less long 
than in the Tapir, are po'^’erM and characteristic, resc?mblmg those 
of no animal, living or fossil. The incisors are strong and regular, 
with blunt points, having a singular resemblance to those of Anthra- 
cotheriiim. M. Hebert concludes the comparison by obscr\dng that 
the fomiation of this genus from a single tooth is an example of the 
rare sagacity of Mr. Owen, and that, so far from any doubt being 
thrown on the validity of the genus Coryphodon^ it cannot he doubted 
that future researches w^ill bring to liglit new forms, intermediate 
between the CoTrifphodon and the Lophiodon, He has also deterinined 
the existence of two species of the genus, namely, the Coryphodmi 
eocemus of Owen, found by M. Hebert in the lignite bed of the Sois- 
sonnais, and another called by him O, Oweni, from the conglomerate of 
the Plastic Clil^, or lower in the series. The name (7. anthraeoidev^ 
is of course abandoned, as merging bt C. eoccp/aus. The 0. Oweni 
was larger than the Tapir of India; ''and the (7. eoccemis must therefore 
have been an animal of large stature. M. HAert then gives a tabu- 
Iqj^ view of the mammiferous of the Lower Tertiaries of 

France : — » 
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Mineral Condition 


Physical 

Formation. 


Mammifera observed. 


Gypsum 

Calcaire dc Saint-Oueu 


V « ” 

Sables de Beauchamp. 
Upper Calcaire Grossier] 

> 


Middle and Inferior! 
Calcaire Grossier 

Conglomerate of Moiitj 
Bern on 


Upper, or of Cuisscj 
Lamotte 

Lignites ... 

Plastic Clay 

Conglomerate I 
of the Plastic V 
Clay J 

Inferior, or of Bra- 

cheux 

Limestone and marl I 
with Physa yigantea 
White Sards of Rilly- 
la-Montagne 


*3 


Marine 

Fluvio-Mariiie ... 


Fluvio-lacustrine|Fauna very rich ; Anoplotherium, 
Palscotherium, &c. the details! 
not given. 

iLacustriue lAnchilopus Desmarcsti, Gervais, 

wrongly quoted as from the Cal- 
cairo Grossier. 

Flu vio-Marine... {Ossiferous conglomerate at the 
junction of these beds not yet 
studied. 

None. 

Lophiodou Parisiensis, Gervais \ 
Fachynolophus Duvalis, Pomel\ 

[P. Prevosti, Gervais \ 

Dichohiir.c Robertiana, Gervais ; 
D. suilla, Gervais ; 
jand others, as yet undetermined. 

None. 

Fachynolophus Vismaii, Pomel. 

' Several species of Lophiodon 
not yet described ; Carnivores. 

None. 

Coryphodon cocsenus, Owen, 
Falconictis gigantca, JilainviUe. 
None. 

Coryphodon Oweni, IJeb,\ several 
other Pachyderms and Cariii 
vores and a Rodent. 

jArctocyon prinisevus, Blainville* 

f 

None. 
iNone. 


I* Marine 

j- Fluviatile... ^ 

1“ Marine 

Saltmarsli ... 


Fluvio-Marine 


ine 


Marine, 
j- Lacustrine 


Old-estiiblished labourers in rulucontology have not failed to con- 
tribute their quota towards the advancement of 2)al8eontologicid 
science ; for example, JSir PliiUi) Egerton has siijjplied an interesting 
paper on Fish Remains from the neighbourhood of Ludlow, which 
deserves special attention, lie justly states the difficulty of tht) suh- 
ject, and observes that little has been discovered, since Agassiz deter- 
mined the Ichthyic affinities of the Ctjphalasind remains in England, 
to have enabled c^"en that great naturalist to advance a 2>ositivo 
opinion as to their true 2)hice in the scale of nature. Agassiz, Avhilst 
referring two species, namely and C. JJoydli to tlio 

genus which ho had oiiginally foimdcd on ( 7 . Ay indicated the 2)os- 
^ yihility that they might hereafter become the t}q)c of a new genus ; this 
change has been effected by iSr. 11 . Knc?r, wlio formed the genus Pte-- 
Tospisy a genus accepted by Professor Hiixloy and Mr. Salter, though 
on different grounds to those on which Kner’s determination was ,niade. 
With, therefore, every necessary r'^serve upon so difficult a point, #^ir 
Philip has been abfc to establish, even from the imperfect materials 
furnished him, no less than three new sx)Gcies, namely CepTialasj^is 
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Salweyiy O, Murchisoni, C. ormtus^ restoring therefore to tho genus 
a stability equal to that it "hud formerly obtaSinccl, — and one now 
genus and spoeics, Aitchemspijs Salteri, founded on a specimen perfect 
in cveiy respect, and yet in size not larger than a fouq)cnny-j)ioee — 
a genus closely allied to Ce 2 yhalaspis, but yet stnicturally distin- 
guished from it. 

It is curious and worthy of notice, that the ichthyological portion 
of this subject has also engaged the attention of Professor Huxley, 
who has already attained a liigh place in the ranks oj^ our Palajon- 
tologists. ]lo^ric^^ing the <iucstiott of the aifinities of (jcphalmpii^ 
and Fttrasphy in a paper read before our Hoeiety, ho refers to the 
opiiiioTi (>xpressed by Kner, tliat C\ LhydVi and C, Lewislt should be 
separated from the other species belonging to thot genus, and placed 
in a now genus, Pteraspis, which, liowevcrf he considered a genus of 
Cephalopods, and not of Irishes. Koomcjr agvn more recently ex- 
pressed an opinion that the Pteraspides arc Crustace^..<fcoiMit, after a 
carofid microscopical examination of tho shields of Cephalmpis and 
Pteraspifi, Professor Huxley has fully estahlisheft the ichthyic charac- 
ter of PterasjriSy whilst at the same time ho provc'S its just claim to 
be considered a distinct genus ; so that this paper was (i valuable 
confirmation of that of vSir Pliilii) Egerton. 

The importance of Ibis inquiry <.)f Professor Huxley had hecn stated 
liy anticipation, and witli his characteristic modesty, l^y Sir PliiHp 
Egerton, who observed, towards the close of his rcmiirks, much 
remains to be done with r('ference to tho stnictunil anatomy and tmo 
aflinitics of tliis cmious family — siibj(‘cts far beyond my grasp, hut 
Avhich I tnist ere long will be grap])ied Avith l)y Professor Huxley, 
Avho has ali’cady bestowed some time upon them, and tlinn whom 
no one is better qualified for bringing tl\e inquiiy to a successful 
issue.” ^ 

Associated with the specimens described by Sir Iriiilip Egerton, 
Avcrc portions of jaws resembling Plcctrodus Quimhilfs rather than 
P, pleiopristis, an Ichlhyodorulite resembling Onchns Mnrehtsoni, 
and another, hitherto undescrihed, Avhich difha's from tho genus 0«- 
chm as noAV restricted, and in some chafacters ap])roximat(‘s to the 
spines of Ctcnmanlhiis and Ensmmanthus ; ►^irl'hilip, however, oilers 
a proper caution as to a rclianco upon the forms of spines in deter- 
mining specific difierences. Sir Ilodcrick Murchison added a few 
useful remarks on tlic relative position of the Ludlow strata Avhich 
had supidied the fossils described by 8ir I'hilip Egerton, as a iiotcj to 
his paper. In the section of the railway-cutting north of Ludlow, 
some of the highest beds of the Ludlow Rock haA O been brouglit, by 
an up-cast, immediately in contact Avith the Old Red Sandstone, consti- 
tuting a smaiynsulated mass, Avhich is younger than and distinct from 
the bone-bed of the Upper Ludlow Rock, desciibod in the ‘ Siluri. 3 JC; 
System for, Aviiilst the bonc-bed is overlaid l)y tho Hownton-^stle 
building- stone and other grey strata Avbich constitute the loAVcr por- 
tion ^f the tilestones, the Railway-band, about 6 feet thick, is cou- 
fqjjmably surmoimted on the soutl^-east by micaceous simdstone mid 
red shale or marl. Though, however, higher in ihe series, this thin 
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band still contains^sot.ie characteristic fossils of tho lower course, such 
as FlectroduSy Mnrclmom, apd fAUf/ula cornea : it contains a 

large majority unknown in any inferior stratum, viz . — Cejdtalasjns 
omafuSy Eg., a species of which Sir Phih'p expresses a belief that fu- 
ture specimens may reveal further characters, and lead to its imion 
with C. MnreJiiaoni ; AucJicutaiplft Salteri, Eg. ; Onchns or Bysmean- 
thus ; Pterygotus anglicuSy Ag., and Enn/jJtirus pygmueuSy ISaltcir ; — 
the last two fossils having been recogniziid by Sir. Salter, who Avdll 
describe them in tlio Survey Decades. Sir llodorick points out the 
manner iif wfiich the strata are so obscm*ed ])y drift, that they can only 
be discovered here and tliere in the nver-l)ank, where thci water is very 
low, and hence suggests that tlic Railway-band, though its interme- 
diate range is*C07U?ealed by deliitus,may yet be di.sco\'er(‘d in the banks 
or in the bed of ihh Teinv. A fossil-band, (*alletl the Orit-bed, com- 
posed of a u^hitish-gr^y’ micaceous sandstone, was discovered by Mr. 
Light! )ody>'k;her in tho series : it contains several of the fossils wliich 
have been mentioned, togetlier Avith fragnuaits of Crustacea and coj)ro- 
litcs; and, as amon^-.st its fossils some of those most chara('t.e.ristic 
of tho lowest of tlu) bone-bed?i art* found, it might at first he sup- 
posed to pxhibit, though asso(fiated witli red and green marls, the 
last remnant of Silurian life, were it not that otlujr fossils show that 
it marks a passage upwards into the Old Red or Devonian system, 
and forms, in fact, tlu> uppermost layer of tiie tilestonos, whilst 
the red marls, saruh^ones, tind cornstones which follow, Avith the 
Oej^halas^ns Li/ellii, ]*leras/its Llot/da\ &c., forni tho groat overlying 
masses of Old Red Sandstone. Tho det(TininalioTi of llie li‘ue go- 
neiic position of fossils must ahvays ho an irnpojlant (dement toAvards 
the accurate idenlificaiioii of si rata ; but with t vei y aid there must 
be many diilicultic'S in settling the true age of strata Avhmh are con- 
nected Avith a drift- jjeriod ; and the observation, th('refore, of Sir 
Roderick in respect to the tilc stoiu’s of Sliropshii c and Herefordshire, 
“ that they may he (dassed either Avith tho Silurian or tho Devonian, 
according to the predominance of ctnlam fossils,” is both just and 
philosophical. 

A conjoint paper by 8ir Philip Egerton and the Rev. P. B. Brodic 
contains an account of the discovery, by the latter geologist, of a new 
species of Faheonisens in the Upper Ivouper Sandstone, at RoAvingtoii, 
near Warwick, and a careful ichthyological description of it by Sir 
Philip. In this lu^ points out the difierenco, as rc'gfirds the remote 
position of the dorsal fin, a\ hieh separates it from all the other known 
species of the genus excc])t the little catopienis of Roan Hill, 
county of Tyrone, Ireland, f«>rmeiiy considered to belong to tho New 
Red Sandstone, but noAv transftTred, as otlior supposed portions of 
the same formation have been, to the Permian. Though tho speci- 
Of'en w’as not perfect, Hir I’Jiilip considered it sufiicient to prove that 
it was a tme hoterocercal tish, and not one exhibiting a transition 
between the heterocercal character of Permian and other earlier 
strata, and the homocercal cliaracter of tho Liassic fish. The dorso- 
ventinl scales are arranged in gentle curves, which give an appe^- 
ance of much fdegOlice to tlie species, which is named by Sir Philip 



P, $uperste$^ as being probably the last surviving* representative of a 
genus which occupied so* inaportant a plac^^ in the fauna of the 
Carboniferous and rermian epochs.’’ The Rev. Mr. Brodic also 
states that “ another and entire fossil hsli has been obtained from 
the Keuper Sandstone, but that the possessor has not yet been i^er- 
suadod to place it in the hands of a paheontologist for examination-^ 
and description.” Jfe mentions nlso the discovcjy of more ve getable 
remidns, amongst 'whicli arc sevean^ which appear to bo the calyces 
of some ftoivcrlny plant. The occurrence of so many vegetable im- 
pressions in beds so closely associated with those ctmiaTuiiTg the fossil 
ftshes in this locality, and the similar oceurrence of Posidoaia 'mlnnla, 
noAv considered by some able pahcontologists as a Crusta(*ean 
(Esiheria), scmmu to suggest a freshwater habitat fon the* genus Palmo^ 
nhcnsi aud 1 will only add that tlu; iinahigy infinatomical structure 
of extinct with (ixisting fishes is not always sufficient to prove that 
the medium in wliich they lived must ha\'o becai the >;a«ie. 

The next pajjer was one pregnant with interest, as it brought 
hefoi'o us j)i oofs of a terrestrial fauna in the I^tirhcck region, which 
liad been previously reproscuited oiil\*hy the fossil mammifer named 
and d(‘scribed Ly Ih ofcssor Owen as Epalacofhcrtum fnenspidens, a 
small insectivorous fbrm, referred with some h(?sitation to ?ho Placoii- 
tal series. It was (liscov(‘rod by Mr. \V. R. Brodic in one of the 
dirt-heds of Durdlestoue Bay, Purbeek ; and the same observer after- 
wards found other mammalian remains, also in a dirt-bi'd, which he 
forwarded to Professor Owen for desciiption. Mr. Samuel IJ. Jio(*kles, 
who had already gained much (‘xperionce by liis researches in Sussex 
and the Isle of \Mg]jt, now entenul on the field, and being (encouraged 
and assisted l)y the judicious ad\'ieo of fSii* C. By('U, who Ij^s alw ays 
maintained that the nou-disccivejy of tjie reinaiiis of toiToshial 
animals is no decidcTl proof tl git they had not existed, proceeded to 
S\vanage to cotnmi'uco tluit c-lose and steady search for mammalian 
remains wdiich has resulted in the disctiveiy of w hat Vould be con- 
sidered a rich local terrestrial fauna, eveu in the present state of the 
earth, some reptiliuii remains having been mixed with tliose of the 
mammals. The wdiolc eolloc'.tioii has iiow^ been submitted to Pro- 
fessor Oyven for his linal examiuaUon aud d('8(*rii)tion ;bnt in the first 
instance they Avere wisely scut to Hr. Falconer, Avho, being able — as a 
consequence, I am sorry to say, of fnjquciit conlincmont to his house 
by ill health — to doA’^oU^ his imnu^diate attention to thcaii, AAas in a 
condition togiA’c Mr. Bccklos useful liiiits in the progress of his search. 
Dr. Falconer soon recognized no less than se\xai or eiglit genera 
of Mammalia, some of them unqu(\stionably Mai’supiaLs, both j>reda- 
ccous and horliiv’ovoiis, others, in Dr. Falconci*^s oi)inion, more pro- 
bably Placental Inseetivora, having affinities, more or loss remote, 
to existing Having been rcqu(?stod by Mr. Becldo s tq^ j^- 

scribe one of the most remarkable ns a contributidTrtothe 

Supplement of Sir C. Lytdl’.s ‘ Manual,’ tlum about to bo puldishcd. Dr. 
Falconer faA’oiired the Society Avith a more detailed statement of the 
jjDsult thiui AA'^as necessary for tl^^ former purtioso. 

The genus Plagiatdax (being an abbroAuatlbn of Pla(jia\il<xcmlon^ 

^ * 
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from oblique,” and aiilax, “ groove,” in reference to the dia- 

gonal grooving of the ]Tomolars) has been established by Br. Falconer; 
and ho lias boon jilroady enabled to distinguish two species, one named 
P, Bi ckh-sn in coniinemoration of the zealous discoverer of the speci- 
mens upon wliioh it is founded, and P. mbwr. Dr Falconer points 
‘^’"Aiiit that the coronoid process in Plar/iaidihv resembles nioro that of 
tlie predaceous Marsupials, and especially of tlie Ursine Dasjfm^ts, 
tlian it does tliat of the hiTbivorous firailies, differing in a marked 
degree from the elevated strap-shaped coronoid of UiipHiprtjinims, 
though at tlie same time being less elevati>d than in the preda- 
ceous genera whellicr marsupial or placental; but, after a more 
careful invostigation of the question of affinity in every direcition, he 
conrdudes tliat Ph'pumht.v may bo considorc'd as a marsui>ial form of 
llodent, constituting a peculiar type of the family to which Ili/psl- 
prijinmis belongs. Tf genus must hav(.‘ prescutod a form to which 
there is noU‘’’^';:;: exactly similar in living marsupials. 

It may, he obstu’ves, for aught which Can l)e [isserti>d to the contrary, 
have had the volant Iffibits of the Flying riialangc'rs, and have llittod 
from tree to tree among the Oolite forests by means pf parachute-like 
folds of the skin. Thc^ species were probably herbivorous or frugivo- 
rous like the Kangaroo- rats ; but there is nothing in their teeth to 
show that they were either insectivorous or eunii\’orous. Tlie largest 
s])ecies was about the size of a stpiirrel, the other much smaller. 
Professor Owen has designated another form by the generic name of 
Tneonodon, so tlnat jt present tlu're are three dest*ribed Mammalian 
Purbeck genera — Sindacotlurhim, Triconodonf and Jdatjlmdax, Dr. 
Falconer also points out the remarkable rcscmiblance between the 
molar tc'cth of P/fujifudf/x v/nhor, and those of the Triassic genus 
Mlc)‘olrs/es of ITicninger; and this resemblance may help to 

settle the true ebaraeter of the Micr'destes, suppos('d by some to be 
predaceous, by others to approximate to an omnivorous or omni- 
voro-insoctivoroiis t^qie. 

Dr. Falconer further remarks in resjicid to the six^culative views of 
palaeontologists, — that, wliilst they do not consider that there is any 
satisfactoiy evidence of a progressive serial dovelopmcuit from the 
lower to the higher forms, there has been another form of sii-ial pro- 
gression, namely, from the generid to the special, the animals of the 
older ])eriod being more poifect in respect to an arcliotjyc, or, as it may 
be called, a normal type, wliilst by di'gi'ces tlusro is a divergency from 
this archetype, in order to assume a more special character, and to pro- 
gress towards a special adaptation to new circumstances or conditions 
of life. Kow Phigiaidax is, as Dr. Falconer observes, the oldest her- 
bivorous mammal yet discovered ; and yet, so far from adhering to tlio 
general archetype, it is far more specialized than tu’q any of the 
MiV’supials, whether fossil or recent, exhibiting characters, at tho 
earlicsrbjioch, which ought rather to have been found in animals 
of the existing epoch, — a fact, therefore, which is entirely at va- 
riance, in his opinion, with the theoretical views to which I have 
aUnded in speaking of the paper of Professor Owen. The case is. 
one of difflcidty ; audT will only repeat that it cannot be oxplainci 
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by the supposition of auy cxcox>tions to a piimaiy law of nature or 
of organization. • • ^ 

Tavo other cominuiiicatioiis of l)r. Palconor were on the species of 
Mastodon and Elei)hunt found fossil in Jh ituin, — the first pa])er relat- 
ing to the Mastodon-remains of the NorAvicli or lied Crag, all of wliich 
arc r(3forrod, so far as present knowledge ptu-rnits ihc'ir identification, 
one species — the M, {TetralojihodoH) anfenunsh of Cuvic^j* and Johort, 
a j)liocenc form. In a similar mannc);)ie examines llic sj)ecics of Ple- 
phants, and shows thal;, associated AAdth the Mnstodon arvernettsis, 
occur Elepluts merldionalts and E, anitrjtms, as well as fViifioceros h^)- 
iorhinus and Iltjym^wfamus major, — -an association tlic samc} as that of 
tlio Val d’Arno, or of tlie Subax)ennincs ; and tliis of course excludes 
the oxiinion Avhicli had l)een advocated by many, that there Avas really 
only one species of Elephant, E, jrtrimifje^ius, fxtending over both 
mioceiKJ and iiliocene formations. ^ 

So far, indeed, from admitting only one species of Plii^ant in the 
deposits of Eurojic, and therefore assuming that tlie same species had 
b(?en contem})orary Avith Iaa o species of ^lastodtni, J)r. Falconer con- 
siders that ho hiii; fully established fdur distinct species, and further 
proA'ed that the seAxwal species of Elephant, as Avell as the species of 
Mastodon, arc limited to peculiar formations in so inarkoS a manner 
as to justify him in ascribing a higher Anluc to them and to other 
air-breathing animals, for determining geological epochs, than to 
the relics of MoIlus(?a or otlu'r marine animals. 

To olfect so imx)ortant an objc'ct as is imiihed by this deduction, 
it Avas manifestly nec(>ssary that the most carciul scrutiny should bo 
apiilicd to the determination of the true chara(;tc'rs both of genera 
and species. In treating of tlio Mastodon, J)r. Falcone^Jaad, for 
exam^ile, xiointed that the obscurity .Avhitii had crejit^ over the 
determination of the faiinm of l^ic Miocene and Wioceno periods AAns 
the necessary rt>sult of the? fusion of scJA cval I’oally distinct forms, 
belonging to diflerc'nt geological age s, into one sjn cies — ?the Maniodon 
angiistklens ; and in like manner he sIioavs tliat the samc confusion 
has existed in reference both to the geographical range, and period 
of existence as Ji species, of Elep7ias 2 ^rf^idy(nihrs, or the Mammoth, 
Avliich, having heen quoted as existing at tlie time of the dex)osition 
of both the lower and upper xjliocenc beds, and also, Avhen the x)ost- 
X>lioccne glacial gravels Avcrc distributed, must have continued its 
existence over a A'ast extent of lime and space, in spite of the con- 
Auilsions which liad attended the elcAntion of the Alps, Ax^ennines, 
and Pyrenees, and giAxn rise to the x^resent geographical contour of 
the Eurox)(uxn area. In order to unravel this confused jumble of many 
species into one. Dr. Falconer points out the pccnlianties of dentition, 
and, xissumiup these peculiarities as ponnanent, or, in other words, 
as depending on an organic law, not on a mere casual modif lcaij ^., 
he cxi^lains tJie characters on Avliiclf scAxral siihgencra liatffTJeen 
established, and shows that, just as Tctmlophodon arveimeyisls had 
been separated from Mastodon {Trilophodon) angnsildens, so also 
rg^nst Eleplias (Euelejdias) lyrlmi^cnms he separated from Loxodon 
meridionaliSy L, prisons, and Euelephas antiqx^s, however near to 
each other in borne respects they may be. 
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By this reasoning, then, it appears that the following genera are 
grouped together in the older plioceiR) deposits of several important 
localities: viz. Piedmont and Lombardy — IViJopliodon Borsoni, 'Be- 
tralophodon arvenicnsis, Loxodon moddionaliSy L. ^rnscus, Eiieleplms 
antiiinm, together with Bkhioceros leplorhhins and Hippopotamus 
In the Subapemnine bt^ds of the Val d’Arno, in Tuscany — 
TetraJophodon arveniensls^ Loxodon meridionalis, with the same 
Hippopotamus and Rliinoceros.., hTear Chartyes in France — Loxodon 
'imridionalis with the same Hii)i>opotanius aiid Kliinoceros. In the 
Crag depo‘sits of the Eastern coast of England — Teimlopliodon 
ai'vernensis, Loxodon mendiotmlh, Eueleplias antiqum, associated at 
Cromer and other places in Noifolk, as W'ell as in the Valley of the 
Thames, with lihin. hptorhinm, and JTIpp, otajor ; so that th(? re- 
semblance b(dween llie two extreme loealiti(\s is ev(;n greater than 
between either of the? ’ and the iiitorniediate. 

On the iT'^h of the Alps, the regular chavactoristic fauna of the 
Pb’occnc epoch becomes confused by the introduction of species fo- 
reign to it, proceedi^ from the erratic drift, in some case^ a glacial 
drift ; and this lias been the case also in proximity with the new’er 
gravels of .England, so that the Eudephas primu/miits, the Mam- 
moth of the {SilKU'ian glacial i)criod,tho It. ticJan^himis, and the Musk 
Ox (Biihuhis moschatas) of the Post-pliocene fauna have been acci- 
dentally mixed with the fauna of the Plio(.*ene. Whilst, however, 
thus separating the f ima of the true Post-plioccne beds from thnt of 
the Pliocene, l)r. Falconer considers that the (dironological subdivi- 
sion of the Upper Ti^rtiaries into Older Pliocene and Xower Pliocene 
or Pleistocene i»s untenable, as he considei’s too great a stress has 
been laid upon s]ieJl-(>videi)co — nt tlu; same time stating that ho is 
far from jjupposing that jdlthe species of this nnparkable fauna ranged 
equally throughout the area, as it is at least probable that some 
W'cro peculiar to the south, and others to the north. The appa- 
rent rostrictibn, indeed, of E. pfpimiqtniifs to the region noilli of 
the Alps, in Europe, and again to the. Noi’them and Central States of 
North America, is a fact of great importance, wdiilst the occuri’enco 
of the Hippopotamus gives a fair indication of the climatal and 
physical conditions of the country. 

A short paper of Mr, W. Bollaert, F.P.G.S., on the occuiTcnce of 
bones of Mastodon in Chili, was communicated hy Professor Owen, 
wdio states that the fragments of hone taken from the Lake of Tagua- 
tagua, 45 leagues south of Santiago do Chili, are parts of a femur 
and tibia of a Mastodon, probably M. And him, Cuder. IMr. Bol- 
lacrt observes that few instances of the discovery of fossil bones on 
the w^estern side of the ^Vndes have been recorded, and that he had 
been unable to discover any traces of such bones, eithey^on the Isth- 
iJMLs of Darien, W'hore many rail\vay-cuttings were in progi-ess, or on 
his jdurney southward to Chili, until his friend, tho British Consul 
at Santiago, Mr. George Smith, pre^sented him Avith the above speci- 
mens which he had himself taken from the Lake Taguatagua. The 
lake is 2300 feet above tho bed of tl^o Pacific Ocopn, and is surroundfd 
by A'oiy high hiUs, <5iBLlled the Borbollon, of volcanic origin, tho high- 
est peak rising to the height of 7000 feet above th^ margin of the 
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lake. It receives no streaiirs from the mountains, lout, being supplied 
from springs, is generally in summer asjn\\n[nter, and appears 

to Mr. Smith to h(i the exhausted cniU^r of a volcano. Jii cutting a 
ditch from the lake towards the mountains, the fossil bones were 
found at th(j depth C)f SO feet, the first animal discovered being almost 
perfect, exce])ting the head, and another skeleton of smaller size beiiiJ^- 
very near it. Mr. Smith found fossil branches of trees in the same 
trench ; and as its width was only ].2 feet, he naturally concluded 
that a ^vider excavation in the allnvial soil would have yielded the 
remains of other individuals, and in cons(‘{]iiencc suggests* “ may not 
herds of those creatiues have? been destroyed whilst feeding on what 
at that time was an extended plain ?■ • The teeth of one of these 
animals are in the museum at Hantingo ; and. there can be no 
doubt that tlie skill of a Fah;oner would he (^lahlcd to determine 
whether, in South xVrnorica also, thon^ is a j^ifh'rence hetw('en the 
Mastodons of tlie East and West, the M. Anahnn ha^iuAbcen found 
both east and west of the Andes, in Peru and Chili, and the 3/. 
Ilumftoldtil ill Ihieiios A\T(>s and Jfrazil, oj-^entiredy to tlio east. 
Witliout doubt, tjiis wide distributiort in the ancient fauna of a t^^pe 
of organization so comparatively restricted at present in its range, is 
one of llu^ most cuiious natural-history phaaiomona *which the 
res(.‘ar(^h^^s of geology hav(> brought to light. 

In tht‘ class (h ustac ca, two additions have })e(ai made to our know- 
ledge, both of whi(di are inten‘sling, as tending to apjiroximate the 
faume of past ejioclis to that of the present, — a remark I have fre- 
((uently on luecieding 0 (‘casioiis been led to make. Tht^ one is a 
l)e(;a])od from the Lias Iloiie-bed, described by Mr. C. Gould of 
the G(‘ologjeal Siir\ey, to wliieli it had tx'cn confided fin; exami- 
iijition Iw Mr. E. Higgins, of llirkeiihead.^ Mr. Gould after describ- 
ing carelVdiy tlie specimen, i^vestigal(‘s the atfiiikies of* the fossil 
iiulividual to known gciiei a and speci<^s,an<l points out in what respects 
it rt‘senihles, and in wliat it ditfers from, tlu^ s<*veral grf‘at divisions of 
tli(' Macrura ; he then states t hat, although there is an ailinity in some 
ivs])(.‘c1s with the gemu-a Nephrons and SepJIariiSy he does not think 
tlie (^vidi'iice sutlh?ient for assigning it to those or any existing genus 
of Ma(M-ara, and he tlierefoiH} eoustitut(‘s a new gtmns for its reception. 
The names assigned to it ai e TropijW lirvls , — thegtmeric term (from 
TfWTiSj “l;eel’') expressing the keeled cl laract or of the carapace, and 
tlie specific its general .smoothness. The eyes are large and remote, 
and the abdomen fiattened and seulplurtsl. 

The next Avas denved from tlie Coal-measures, and is the result 
of the exam illation, by Professor Huxley, of three specimens, two of 
which belong to Mr. U. S. Coo])er, of Bilston, and the third, being the 
most perfect, to the Manchester Museum, which av( re obtained from 
the Coal-sh?il('s at Midlock Park Bridge. Professor Huxley descnjies 
minutely the stnictural peculiarities th(» specimens, and exp^SiTrs the 
difiiculty of cwcii deciding ‘‘which <*nd ivas the head, and >vhich the 
tail, and whether the surface oxiiosed to viow-^ was the ventral or the 
^orsal.’' Assuming the doreal surface to be in view, his lii’st im- 
pression was, that the form combined the <?haiiictcrs of several order's 
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of Crustacea. Taking, however, into acAimt all the objections to so 
anomalons Jin interpretation, he next icvcTsed his hyi^othcsis, and 
assumed the quarh’jftc disk to be t&e head, the hemispherical disk 
to be the caudal extremity, and the exposed face to be venti-al, — a 
su])position which, though still not free from difficulty, exliibitcd, 
»^,^pn a conipanson of the specimens with the Mysis or Opossum- 
sinimp of our own sea, such curious points of resemblance as could not 
be considered merely accidental ; and he therefore concludes that the 
Pyf/occplwliis Cooperi, whic h is*thciiamo he ifdopts, is junbably moro 
nearly allied, %:otwithstandiiig an apiu’oximation in some respects to 
the to the Mysts than to any other existing form, that it 

is therc'foro a Podophthalmcjus Crustacean, and may safely be assigned 
a ])lace among eitJuM* tJic lower Decapoda or the Siownpoda, affording 
the first certain evi>i[en(‘e of the oxisteiUH? of Podophthalnua at so 
early a peiiod as tfie Cail>onif(uons epoch. 

In anothxu;^])[iper, I rolessor Huxley d(‘scribed a ncAV species of 
Plesiosaurus^ procur(>d at Sljcet, near (ilastonhury, and now in the 
Museum of .rracti('al/jleology, Jermyn-street. As this species will 
he describ(>d at Icmgth in llie Heeades of the (leologieal Survey, the 
object of Professor Huxley was priii<ap{illy to point*out the peculiar- 
ities of thef atlas and axis, and ot* the cranium of iliat genus. The 
species r('somhles most ]\ Jimrlinsfl, and is about the same size, 
being between seven and eight li'et long ; but it lias 53 eervico-dorsal 
vertobrm, of whieli 30 are cervical, whilst in P. JJawhivsli there arc 
31 ccrvieal, and at l(‘{.st 23 dorsal, llie siiecies is thordbi’e charac- 
terized as Inning 53 eervico-dorsal vertebra^, by a cranium not moro 
than jVih of the lengtii of the b(»dy, <he 30 anterior vertebra) being 
fully, or mo]-o than, finir times the length of tlie cranium. It has 
been njiiiud P. Etluridyii. I’he alias and axis are (as stated by 
Professor ’Owen fo be ehalacterislic of the geUns) anchylosed ; hut 
tlieir striietiire is very di fit rent fronV tliat exliibitcd in tlie g(>nus 
JclitJiyosanrus^ and more luuirly resemliUss the corrc'spoiiding jiaifs of 
the Crocodile. 

Professor Huxley then pointed out the many points of structural 
correspondence between Plesiosaurus and Tcleosaurus^ and questions 
the accuracy of the v('ry backAvard position ()f the posterior nares 
ascrib(;d to Plesiosaurus, Avbi(‘li would be in opposition to such .an 
analogy, as the i)osterior nares in Teleosavrus are far more foiiAurd 
than in C/avialis, and in the tSavial more foiward than in the Cro- 
codile. He thinks it therefore more pn»hal)Ie tliat the so-called 
poslmior nares of Phsiosfntrifs correspond with the deep fossa) on 
either side of a pioniiiient median ridge visible on the under surface 
of the basi-splu‘iu)id of Teleosavrus. »Some oth(U' stnictural analogies 
between Tekosaurus and were noticed; and Professor 

Hnxhy stated that in many respects the Teleosaw'us ^ip 2 >eared to 
alloj*^-«*Ajink, heton* not noticed, hetAveon the long- necked Eualid- 
saurvs and (lu> existing (.Vocotiile, a eonelusion in the interest of 
Avhieh, Avheii tlio relations of tinu' are considered, the genus P/mo- 
saurus must manifestly share. 

In respect to the ajcieiit Horn, kfi\ Halter has submitted a noticCr 
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of some terrestrial plants fvo\n the Old lied SandsDone of Caithness, 
the spe cimens heinp;, howovoj* niproly fragments, and, as such, only 
oapal>l(> of an approximate determination. The otvst IiaA’e been lent 
for examination, by :Mr. John Miller, of Thurso ; and Mr. Jl. Dick has 
materially added to the discoveries. BimiJar plants have l»oen found 
at Wick by Mr. 0. W. Peach, and by Dr. Tlamilton in Orlcney, AIV 
the collections have passed iiiuler the observation of ]dr. Salter. Tho 
fossils arc preserved in hard, grey, sandy flag-stones, many of Avhich 
are marked by Annelidoljorings ; and it was suggested by the lato 
Hugh Miller, that these strata had been accumulated ou flu extremely 
level muddy shore : some n])pcar to have been IVagments of largo 
sti'ins, occasionally throe feet long, and arc straight and finely fluted; 
others, which are curved and occasionally branched, wito i>robal>]y 
roots. They ai’c highly l)itiiminiz(‘dj and jilividefl by oldupte lines, 
eridently due to mineral stnudurc. Prom ec^npression, tlio silex 
stands out in relief, and the resulting impressed liiuvs mfi3;.l^mistakcn 
for marks of organic structure, similar lines uoti(?ed by Hr. Hooker 
in calainites from near Lerwick luiving been inscribed by him to 
pressure during sjlicifleation.’’ Tboiarge stems are considered by 
Mr. Salter to have belonged to Coni terous wood, and the structure, or 
thick Avoody envelojie, siiiToiiiidiiig a central ])itli, to Ix' alli&l to that 
of the Dijdo.vijloa of the Coal-moasiiiws ; and in contirmation of liis 
opinion, Mr, Saltc'r ref(>rs to the authority of Professoi* Quekett, Avlio 
examined for him microsc^opically some sections, and found the ordi- 
.naiy (/oniferous structure, — namely wood-fibres dott(‘d with disks, 
whi(?h appear to have been in alteimating double rows, as in the 
m()d(‘ni Aroifcoria. TIio dotted stnicturc distinguishes the speci- 
mens from other fragments of flissil-AVood Avitlioiit disks, described 
by Professor Unger. Some sinallor branches, bearing branciiTcts at 
intervals, are refei red to the saipo jilants. Some oS tlio supposed 
I’ootlots tu’e marked by tuberedes, as are the roots of many Conifera, 
and cannot, in Mr. Salteris opinion, Ix' ascribed to marine plants. Of 
Lycoiiodiaceous plants, jVFr. Salter names one LtfcoiKHUks Millcri ; and 
the other he thiiiks may Tic Ujddodendron noihumy Unger, though not 
exactly agreeing Avith the figure given liy Unger, Avhich, liowcA’cr, 
appears to r(‘i)ros(‘nt the ciciitidees, not the loaves themselves. Pro- 
fessor Unger considered his plants as constituting a new and 
they came from the Upper Jlovonian of Germany, Avhercas the strata 
from Avhich the fossils described by Mr. Salter Avero deriA’cd have 
boon determined by Professor SedgAvick and -Sir 11. I, Murchison to 
belong to the Middle HcA onian, and Avero associated Avith the genera 
of fishes and An interesting note was appended 

by Mr. Jolm Miller, descriptive of the Devonian bods of Caithness; 
Avhich had yielded those phints. 

Mr. C. J. P. ihinbury, P.R.S., has tiikcn advantage of an iutcrcs^ 
ing fossil spocimea of the genus Ncuroj^ierh from the Coal-mc;. Julios 
of Lancashire, to throAv some light upon the true character of that 
g('nus. He points out the extreme rarity of spccimeiisi. of young 
half-expanded fronds of Pems, sliQAving the characteristic circinate 
vernation. Those hitherto figured haA^c belonged to tho genus 
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Pecopicrh ; but ilio present specimen e.^iibits n. well-marked example 

of tlie (drcinatc? condition in Nmvif^iUria, and ])roves tliat it did not 
^|clong to the (.^otiiferoas order. The only plants which can 

he eompc’^ed witli Fcnis in this respect arc the Cyixidece; and Mr. 
Uunlairy admits the dilliciilty of deciding-, in tlie absenetj of Iructili- 
'^cation, w hethm’ Nmroiiierh may not have belonged to that family, 
though it is far more prol»able, from all the ubstnwable characters, tliat 
thest^ ]dfuits were true F(jrns^ tlie present,s[)ooinieii he considei’s to 
belong U^^N.iif hyintea. Mr. Ihinbuiy concluded bis paper by stating 
that the genus is piincipidly cliaraet eristic of tlie Coal-measures, — no 
(jenuut6 species from a formation later tlian tluj Trias having come 
und(*j‘ liis n(>lic(‘, whilst tlu^ Oolitic sp(Hn<'s refeiTod to the genus by 
Jindley and JIutbm do not agi'ee wiili its cliaractei’s. N. LosJiii and 
N. ietuu foUn apjiear, he observes, to be common to tlu^ (Carboniferous 
and Ih'rmian systtaif- ; and ho adds that the species have been too 
much inuTujilied by describing tlu^ ordinary and possible variations 
in the saiiuj frond as distinct speci(is. I m^ed not add that this 
shoil addition to our more critical knowledge of an important fossil 
genus of plants exhibits Mr. BiiTibury’s well-known botanical skill 
and acciri-.icy of judgment. 

Foirlijfi ihilamUolayy . — Of all living animals, the Edentata are 
perhaps second only to the Marsupials in the interest attached to 
their oiganization and habits ; but, unlike tln^ l\Iarsu])ials, they 
possess another clai i to our admiration, in the fact that they have 
not as yr^t bc'cai traced beyond what may l»e considered the natural 
terrestrial range of their distribulion. Wo can still study the won- 
dtafiil organizat ion and the singular liahils of tin* Armadillo and the 
Sloth 'ii'; the oi*igiuaJ (uadle of the tirst ])irtli of tluj order; and Pro- 
fessor Owen has poiiit('d out to us that tluy.are but the relics of a 
largo j- fauna cliaracteristic of South America, and once eniichcd by 
the Olf/ytodpiu tin? Myloflon^ and the rhim, A memoii* U])on 

the by Professor Owcmi, has a])pear«:Ml in oiir Transactions; 

and my etbjeet at |)rcsenl is to bring under your notice a memoir by AL. 
L. Nodot of the Academy of Dijon, and publisliod in its Transactions. 

Al. N<Mlot Jirst reviews llu^ liistory of llu^ ])r()grf ss of knowledge in 
)‘os]KM*t to tin* pi^culiar foiau of organizatioji of the Edentata, and 
specially of llu* Glifpiodon, and jusily remarks that it was not till the 
great Puvii r liad given so poweiful an impidsc* to tiu' study of fossil 
organic reniains, that tra\(’ll4*rs began to brijig lioine speeinuais of 
such relic'S Irom distant countries. We are all aware with what 
skill Professor Owen treated the investigation into the Osteology of 
liu! remarkable genus Ghjyiotlon : and Al. Nodol states correctly that 
ho i-ecogtiized and named, from specimens in the Aluseum of the Col- 
lege of Surgeons, ff>iu’ speries, to which lie added aftoi^vards, 'Niithout 
vl . 'gjjimig it, a fifth specit's; hut AI. Nodot adds that the number 
lias libw ])(x*n, to bis own krftiw ledge', tripled, llc' then proceeds to 
describe these species, making a wise rt'sen^ation when ho observes 
that, not being aeijuainted with the deserii)tive chai-aeters of the 
tlu'oo species named by Dr. ivphractuSf J7, Sclhi, 

and if. mbior, it is yiossiblo that he may have sometimes applied new 



% 


ANNIVERSARY ADDRESS OF THE PRESIDENT. 85 

names to some of those speiMos. Ho finthor observes that one of 
the four .species described l>y Pr(ffes.sor ( ) won wa# not, in his opinion, 
.suflieiently knou'n to he aeeiii-ately determined, and ought perhaps to 
liave b(‘eu transfon*ed to a separate genus. 

M. Nodot had the advantage of examining a very valuable collec- 
tion of remains of Edentata, brought lionu^ from South Ameinca itr 
1S4(), by Vice-Admiral Dupotet, and Avhicli hisAvidow, iu coufovmity 
with his \vislie.s, conforr(;d upon the Museum at his untimely death. 
The larger portion of liis collections had been ])reviouslj (h^)osited in 
the Museiunat rails; Init tbi.sgoiUToii.s contribution to the trea.sures 
of a provincial museum consists «)f iJOOO fragments, ni(m> or less 
valuablts but Avhich were all confusedly ])ack(‘d t«)gether in the chests 
containing them. Tlie task of identification a.\jd restoration Avas 
neeessaiily very gi‘oat; but Nodot carried it on •vigorously and 
.successfully, jidopting as rulcvs for preparatory' .selection — 1st, the 
colour of t lie fragments ; 2nd, the thickiu'ss of' tlie fragM.mts ; ilrd, 
the peculiar markings or tigured designs u])ou lliem ; 4th, anomaloiLS 
forms, tuhorcle.s, &c. ; by Avhicli arrangement ilie whole number of 
fragments AA'ero reduced info 8(t gi*ou|)s, and the' examination greatly 
simpliti( (1, whilst Nodot was imabh'd by tln‘ same ineaivs to com- 
paiM' tlie .specimens at Dijon Avith lho.se at l^nis, and thus to sij])j)ly 
many deticimides in the parts of tin? formm’ by castings iVom analo- 
gous portion.s nniong.st tln^ Paris specimens. 

Having thus compliied the recoii.struction of his .s])ecu?s, M’. Nodot 
• compands it with the OJtiplodon davipcs of Owen, ami notes the fol- 
loAving didbrences : — 

1 .st. liie carapace or {tuira.s.s is mmii more coriA e?^tbau in Ghfptodon 
davijus, and r(-.seiuhle.s tin* h»rm of a trune.'iled jx^ar more of a 
cylinder, — a diHert.-nc*; which may he .sexui'l, )>ut in tliat ease would 
mark the specimen as iiaviiig hern a tbmale. 

2ud. Nearly all the osselefs Avlncli com]>ose the eiiirass are hex- 
agonal, Avhilst in (m. duvipis they are ])entagonaI. lk\sid('s, the cir- 
cular or ovoidal markings, situated on the iVont of lli(‘ eentral line of 
the os.selcts in the G. davipcs^ are ou Ihi' posterior extremity in the 
Dijon .sp(’eie.s. 

ilrd. 'flu* tubercles Avhich form a border to llu* carapace of G. da- 
vipai are all alike in form and .size, and aio supported on two roAvs 
of ossehis, wlier<‘as in tlu' other .species tlie tub(‘r<it'S arc dispo.scd 
in s(M’ies of different foiins, and .sevi'ral are artic.nlatoil with only a 
single roAV of o,s.se]et.s, their edges heingangnlar and irnhiicated, which 
gives a segmentaiy chara(‘tor to the .sidi's of the animal. 

dth. The carapace of the G. davipts exhibits not a trace of an 
anterior or posterior buckler, whilst it i.s distinctly visible on the 
lower margin pf each .side of the carapace of the other. 

5th. The tail of the G, dcfvqm is compo.sed of jiieces str^jir;’/ 
articulated, and intimrdely conneetixl together, wliich foim a homo- 
geneous and inflexible sbealh, which envelop(!S the vertebra) of the 
tail, whilst in the other the tail i.s merely annuiated and extremely 
flexible, both latemlly and doAvTiwirds, having also a scries of sup- 
plementary tubercles articulated on the axial fffie of each ring, of 
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which the probdfclo object is iinknoyn. On the basis of these 
distinctive charactcijp, particularly en xhe flexibility of the tail, M. 
Nodot considers himself justifled in establishing a new genus, to 
wliich he has given the name Schistopleurum (from fr^taros^ ciity 
TrXevpoyy Side), in reference to the segmentation, by which character 
is a])proximatcd nearer to the genus Armadillo than to the Glyp’- 
todon, I do not think it necessary to follow M. Nodot into minuter 
details, from the coiLsiderati<|n of which he has establislicd three 
species of his new genus, S, typas, S. gemmatum, S, tuberculatum, 
and added to^tho genus Glyptodon flve, viz. G, subclevalus, G. ele- 
vaius, G, gracilis, G. (piadratus, G, verrucosus : but T may add, he con- 
siders that the genus Ifoplophorus of Lund should be retained, as being 
distinct from the gcaius Glyptodon of Owen, being charaederizod by 
its club-sh/yied tiSl; aikd he therefore names the G, clavicaudatus 
IL chivicauddtus, wh^di, liowcver, appears objectionable, as a generic 
peculiaritji-aannot be properly used as a speciflo designation. Tliis 
genus is 7*einaihal>le for its great si/e, M. Nodot romaikiug that lie 
has only observed t\lo species, IL euphraefus, and IL J^elloi, both of 
Avhich were of the size of an (’i’X ; and it may welljie understood liow 
useful tlio short club-shaped tail must liave been in supporting the 
weight, probably more than 4000 lbs., of so large an animal, with its 
covciing coat of mail. It is curious that all these three genera arc 
linked together l)y the same dental formula, and by the same sculp- 
tured te(ith, whicli led to the adoption of the name Glyptodon, — the 

number and kind of teeth being the same in both jaws, viz. ; ^ 

whilst the formula in the Apinadillo is —=34. This group docs 
not a]«iear to have ever migrated from the regions of 8outh America, 
althougl^L the Megatherii\Tn wandered more northwards ; they formed 
therefore a local fauna of the higljest interest, Avliich is now only 
faiiitty reju'osc'iited by the Anuadillos, including the genera Dasypns, 
Tatusla, Xehurus. M. Nodot considers, from the positions in Avhich 
they are found, that they inhabited the Pampas, on the banks of 
rivei's or of fresh- water lakes or xiools, where they doubtless foiuid 
an abundance of those plants which grow in damp localities and 
might have been easily scratched iij) by the slender yet rigid feet of 
these animals. It w^onld be unwis() to accept such large additions to 
so remarkable a group without strict scrutiny ; hut it is impossible 
to read the memoir of M. Nodot without the greatest gratiiication, 
and I may add that his riews on classification, and on the plans 
of organization, arc very ingenious. Tliero appear to have been, ho 
observes, three such plans, — the first, in wliich the body is equi- 
librated horizontally, the centre of gravity corresponding with the 
centre of the axis w^hich passes through the length the animal ; 
tit* 0 second, w^hero tlie body is equilibrated vertically, the centre of 
graftPj being behind the ccu:rc of the longitudinal axis and the 
thiid, in wliich tlie organization is sometimes confonnablc to the fu'st 
type, and at other tiaics to the second. 

These riews are illustrated in ^-cferencc to the Mammalia hy^e 
diJQEbront modes of ^progression of vailous animals, as, for example, 
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amongst the Carnivora, in wVich the lion and the Voro hiimblo Cat 
are well known to preserve iil leaping a horizontal position, by ex- 
tending forwards their necks and front limbs, and backwards their 
hinder legs and tail, and thus to maintain their equilibrium in tliat 
direction, which would be destroj^cd were the animal deprived of its 
tail, and amongst the Solipedos by the Hoi'sc, the nook, limbs, anci- 
tail of which ai-o also tlirowii into a horizontal position in leaping. 
Well may M. Nodot observe that he cannot comprehend on what 
princijde the English luivo adopted the barbarous practice of docking 
the tails of horses ! In all such animals the tail is in ^'eaf measure 
a countei*poiso ; but in those wliich arc equilibrated vertically, it 
becomes one of the organs of support, as in tlui Jilarsupials, and 
still more strikingly in the fossil genera which hqve hemi tlie sul)- 
ject of M. Nodot’s essay ; and it is therefore curious that animals of 
so distinctive a type of organization should been so restricted 
in distribution, both as regards space and time: ami* with this 
remark I shall close my notice of the vfiluahle essay of M. Nodot, 
which I trust will attract the atfrmtion of some -of our able palicon- 
tologists. 

In my last Address, I commented at some length on tlu^ descrip- 
tion of numerous species of fossil Chelonia found in Switzerland, by 
MM. F. tT, Kctet and Alois Humbert, and whicli are relics of the 
organic life of the Mollasse or Tertiary epocli. Diuing tlie last year 
the same naturalists have been able to record tlie discovoiy of a 
new species, found in Die forest of Lech, m^ar Moirans, in the 
Department of Jura, the locality being in the French territoiy. 
A portion of the carapace, probably ’the dorsal, was obscrv^cd pro- 
jecting beyond the suriaco of the rock, by tbo peasants, who ’reported 
to the ])riest of a neighbouring village that it was the iniTiression 
of the breast of a man ; find his. curiosity being (ixcitod, ho had it 
carefully extracted, and ju'csciited it to M. (Jirod, the Vicar-general 
of the diocese of S!iint-Claude. M. rictot lias named the fossil 
Emys EtaUoni, after M. Elallon, Professor of the Lyceum of Saint- 
Claiide, to whom be was indebted for the opportunity of examining 
and des(jribing it. M. Etallon, a zi’alous geologist, had also explored 
and studied the highly-fossiliferoiis rocks which surround that city ; 
and from the result of his investigations, M. Pictet concludes that 
the flat on wliich Moirans has been built lielongs to the Upper 
division of the Jurassic Formation, or Portland Oolite section, — 
the rock in whicli the specimen wfis imbedded having all tlui cha- 
racters which distinguish the rocks of that stage in the Department 
of the Jura and of the Ain. M. Pictet jidds tliat the data fire not 
sufficient to bring it into relation with the Cheloiiian Limestone of 
Soleurc. 

The dimensions of this lino specimen are as follow : — 

Carapace.... Length 1ft. 7Iin. Breadth 1ft. 5iii. 

Breastplate.. „ 1ft. 5|in. 

JDepth and height between tha, upper face of the \ 

^ carapace and lower face of the breastplatd i . J ’ 
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The carapace /is nearly regularly <wal — the anterior extremity 
being widely notclied, and tlio po^ifenor slightly acuminated : it is 
depressed as in the genus Plaiemys, The breastplate is solidly fixed 
to the carapace for about half its length, the free portions being both 
much narrowed, the. anUTior one siibtniiicated, and the posterior 
^-on(i acuminated. 

M. Pictet describes in detail the bony pieces according to their 
respective positions, and ashlar as the condition of the specimen 
permits, and then, having mode lbt> most Af liis materials, discusses 
the affinilicfc^of the species. In resp<‘ct to the genus, he considei>} 
that it belongs, without dou])t, to the family of Plodites of Dunuhil 
and Eibrori, but stales that it is impossible to refer it move specially 
to any of the numei’ous genera of the famih', as the generic characdors 
of most of them al'c? ba!v>d on portions of th(? bony stnicturo of the 
animal not preserve in the .s]H‘(*imon, whilst, although clearly sepa- 
rated froiii^sonui olbers ly tlio solid manner in wliich the caraj)ace 
and bniastjdaUi are joined to each other, tluvre are not siifliciont 
data for se])aratiiigiit fj‘om fdhers. Under these eiren instances M. 
Pictet tbinks it prud(‘nt to vetain for it llu^ naim* of Eniys, as ori- 
ginally defined by Alexander Erongniart, in IStKl, when it em- 
braced the whole family of EhuUhti, M. l*icl(d gives, however, the 
following diagnosis as a guide to paheontologists in estimating the 
value of tlie gembrie eliaractors. 

Eony case ilal^'iu'd ; breastplate oxtcmsively and firmly ancliy- 
losed with the caiapace. without moveable im'ces, perforated witli^ 
two holes, narrow' and sul>innioated in front, lerminaied beliiiid by 
a front not notched ; a senios of submarginal scales between the 
margiinil scab's and the stei'iial a.> well as Ihe inguinal margins on 
each side ; upper fac(> (jf tlie marginal pieces very large, cut by the 
rnargino-co.staf! impression very nejir its exterior edge.’- 

In respect to sj)ccies, Af. J^ietc't (considers that it approaches nearest 
to P/etiroaUnion ialiscufatum, Owen, known only from the carapace; 
but he X)oints out sevcTul striking differences which separate it from 
that sjieeies, although he thinks it probable that both species belong 
to the same gcneinc type?, and that tlie disc'overy of the hroastplato 
of ih’ofessor Ow<?n’s s])ecies might lead to its removal from ihe genus 
Pleurostemoii. He explains also ihe many points of diftcronce 
between the Am 7/s Ettdhni ami tlio A’. Koenier, and 

Manlelli, Owen. Tt is therefore an interesting addition to the fauna 
of the U])per Oolite period. 

In addition to the work I have just noticed of MM. Pictet and 
Humbert, M. VicU't has jiuliUslied during the 3 xar the 6th, 7th, 8th, 
and 9th parts of his contiibutions towards Swiss Paheontology,^ — 
being a series of Monogra[)lis of the Fossils of the Juiu and of tho 
^^ps. A biief abstj act of tlie species described, and^of the localities 
itzorlaud and in other conn tides where they have been dis- 
covered, will explain in the* simplest manner the value of those por- 
tions of ivvcry iin^^ortant work ; and it may be fairly said that the 
fact of finebng so man}' molliiscji common to England, France, and 
the limited localWes of I\?rte du Ilhono and Sainte Croix, is ot even 
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higher interest than the rfl^overy of new si^ecils. The 6th and 
7th parts are devoted to Mmlp^ca; and it will bo noticed, in the 
abstmet, that out of 25 spetdes dcsenbed, onlyfire new^ the remain- 
ing 22 having been before named by preceding authors. This fact 
exhibits strongly the groat caution with which MM. Pictet and 
llcnovior have com])ai'C‘d their s])eciinons ^\^th the S})ocies of othyv 
countiies, frequently with the specimens themselves, and proves that 
they have been free from that aiixiotyJ;o maJjc ne^v species, which is 
too frequently a pjwailiiig ]>{j|ssion amongst i)ala)oiitologists : — 

• • 

“ Terrain Aptieu.’’ 

Caixlium JloUegardense, Piet, Sf Rcneviei\~-~-Yv\\{y\v Marl of Perte 

(III Rhdiio. 

Cardita fenestrata (^Porfus), /yOr/tltitnf . — -^.owef (jret'iisand. Lower 
Neoeomiaii, IVale du KlKuie. 

,, M<‘riani, Piet. iSf Re nevier. — Vellow marl, Perte du .Rhone. 
Opis ncocomionsis, -Ytdlow marl, P<‘i*te du Rh('me. 

,, Mayoii, Piet, Il< m vier. — Vt‘]lo\v marl^ Perte du Rhone. 

Astartc Ihichii, F. Yedlow Marl of Perte du Hlunie, and 

of Sninte ('roix. Low'er A'eocoinian, Praime. 
ohovata, tSoioerhij . — Lower (L-eiuisaiul of Isle of Wight, 
.Hard (L it of Pej*t».> du Rlione. * 

laticosta, Desh . — Aliddle ^Neoeumian, Yelh>w'^larl of Perte 
du Rhone, 

„ sinuata,, l/Orh , — Aptian JaimiuOa^lJa of Marolles, Yellow 
IVFarl of Perte du Rhone, R(‘d bed of Wassy, and L. 0. 

• of IVasemarsli, 

(Jrassatelhi Robiiialdiiia., IfOrh. — Lower N(‘ocomian, Hard Grits of 
Perte du Rhdiu?, Yellow Marl of Sainte Croix. * 

Trigonia .Diediikni, Pavieiamn . — ^Rlackdowii and Ilaldoii ( Dev.*), Lower 
(Iroeiisaiid tPorbes), x^Foconiiaii, Yellow IMarl, .iTute du 
Rhuii(\ 

nodosa, ISowerbtf . — Lo>V(‘r Greensand, Hard GriW of Perte 
du Rhone. 

„ Archiaciana, D'Orh . — T. s])iTiosa, ^owerby , — Lower Orcen- 

saiid, Hard Grits of Perh' du Khuiie and Aptian For- 
mation of Pont (Lac de Joux). 

„ omata, D'Orti . — Xeocomiaii in Franco, abundant in A'ollow 

Marl of l*ert(‘ du Rlidiic? and of Sainte C’roix. 

„ caudata, Af/(fs,^iz. — Jilue Marls, ^Neocomian, Neucliutel; 
Lower J^eoeomi an, France ; Lower (jfretmsand, Phigland ; 
Yellow^ ]\[ai’ls of Perte du Rhone and Sainte Croix. 

,, alifji’mis, Parlinaon, — (jJault, France ; Loaviu’ (.ircensand, 
England ; Hard (irits i^f Porte du Rhone, and probably 
iifthe Ci’ault of these localities and of the Savoy Alps. 

„ caiinata, Ayassiz . — N^cocomiivj Marls of Haut(Tivc»i .!reo- 
comian, France ; -Low er Greensand, England ; Yellow 
Marl of Sainte Croix. % 

,, longa, Agassiz. — Xeocom^i, Neuchatel; Low^er Jieocomian, 

^ Franc<) ; Hai’d Grits and Yellow Marl Jf Perte du Rhone. 
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Trigonia CoquaiiAiana, IVOrh, — ChloritA Cluillc of CastcHano, liowor 
Alps ; jS^oocomian, Yollow*^rarl of Porto <lu llhoncj. 
Area glabra, ParJchismi Goldfiiits . — (Ji-i^onsand of QiicjcHimburgh 

and Aix-la-Chai)c]lo, and, inidor vjmnus synonyms, (/aiilt 
in Franco, and liOwer Gicc^Jisand, l^ngland, as also in 
Jlobcmia. Perte dii lllidno. 

Ilobinaldina, TfOrh , — Ncocomian at Marolles, Lovrer Orcen- 
” sand of of AFigbt, Yellow Marl of Porto du llliono. 

„ llanlini. Lcym. J/Orh. — Lower Nciocomiiin, Franco; Lower 

' G roonsaiid, Kngland ; Yellow ^Marl of IVn te du Illidnc and 
of Sainto Croix and of tlio Prosta. This species was iii'st 
named by L<‘ym(‘rio as Oundfmi Iltndini ; ^md M . Pictet 
jigrees with Fdward Forbes in uniting to it A. maruilensiif 
and A, neocjmiensis of D’Oib. 

Niicnla inipressa,,/S*o?/ — ^Meocoininn andlledPed of Wnssy,PVaTJce, 

J.ower Or('(‘nsaiid, England ; Yellow Marl of Perte du 
lihoiio and of Hainto Croix. Several synonyms, such as 
N. CorViuolina, N. planata, Is. subobtusa, are united to 
this species, as also N. subrociiiwa, PhiJUpH, >Speoten 
Clay. 

Mytil:is lanccolatns, — Ahx)eomian, France; Loader Green- 

sand, Ihigland ; YcUoav Marl, Perte du llhuno. Three 
species of SimeHnj and two of IT Orb, arc.^ gi ven as 
synou} as, but do not niaten.ally aflect tho geological 
deductions. Yellow Marl of Perte du IthOne. 

„ sublinoatus, D'Orb, — Neocomian, Turonian, and Aptian, 
France; Low<‘r Greensand, Kngland ; Hard Grits of Pcrt<^ 
du llhono ; Yedhav Marl of Sainte Croix, Gault of J^ertc^ 
du Rhone and of Savoy. This sn(?cies absr)rl)S Modiola 
lineata,/kSo?cer?u/, M. angiista, Boein, from tho Hils conglo- 
merato, Mytiliis lin'L.atus, Sowerhy, M. asper, Forbes, &c. 
Part S. is devoted to tho two orders Sauridia and ()])hidia of the 
class Eeptilia. 

In tho first, some bones of a head, collected at Mauremont by 
MM. Do la Haipe and Gnudin, are, after a careful scrutiny, iden- 
tified Avitli Crocoifi/vs 7/^^s•/^/a/s?<c (Owen) from tho freshwater 
Eocene bed.s of Ilordwell Cliff, — a species wlticli Professor Owen lias 
shown to fonn a passage between the true (hxxiodihis and the Caimfins. 
Tho left branch of a lower jaw, found in the breccia of >Saint Loup 
by Professor Morlet, has all the gcnoric characters of a tnie Lizard, 
but is insufficient for specific deteiTninatioii. It must have belonged 
to an indmdual of the same size as the common European species, 
Lacerta agUis, Two bony osselcts of a cranial idate arc referred by 
M. Pictet to the genus Placosaurvs, Gervais, a\ liich was established 
one such jdate. The French specimen was found resting on 
the cranium, which it protected, and was obtained from the calcareous 
Palaeotherian Marls of Sainte Jiadefoiide, near Apt ; the Swiss speci- 
mens were found by" Professor do ]Morlct in the breccia of Saint Loup. 

The bony osseins, as described, by Gervais, were irreguhiiiy hex- 
agonal^ mamillatcu on the suifacc by blunted tubercles having no 
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analogy with anything prc^usly observed in rejAiles, The cliar.'ie- 
tors of tliese osselcts are (juke in confonnity with this di*scnp- 
tioii ; they are in'Cgularly hexagonal, protuberant, and covered with 
four concentric bands of smooth, rounded tubercles. As the diameter 
of these osselcts is only about ||th of an inch, it is certainly a 
vciy curious fact that the Pliicosauriis ritgosm of Gervais, founclc(l 
upon the discovery in France of such minute osselcts in direct con- 
tact mth the cranium, of wdiich, combined together, they formed a 
protecting plate or coveiing, should have been traced#iiito Switzer- 
land by means of the osselcts alone, though in this case detached and 
isolated. If this identification be w'eil-founded, it is only natural to 
expect that other vestiges of the Placosaurus may be hereafter dis- 
covered ; and at all events such a fact is a striking illnstratif)u of tlu' 
wisdom of the caution which Sir C. Lyell lias given us, not to assume 
that certain animals have never lived because *x'have been unable to 
find their fossilized i-cmains. Palieontology has done nnieli to unnivi‘1 
the ancient natural history of the world, but 4 has yet much mort' 
to do. Of the other fossils describechby M. Pictet, some were bones 
of a head, found *l)y MM. Gaudin and De la llaipe at Mauremont, 
and wliich, though not without much difficult}', M. Pictet refers to 
a lost type of Saurians, closely related to the Iguanas. ThoVeiison 
of the difficulty in establishing this analogy is the striking resem- 
hlanco of the infeiior maxillary to that of an Ophidian ; but, as tbe 
iiitcrmaxillaiy cannot bo classed with 0])hidiaTi vomairis, tbe up])er 
and lower maxiUary evidently belonged to the same species ; mid as 
all the bones wore so closely associated together, the inference seems 
well founded, that they belonged to a plourodont iguana, of the 
size of the living iguanas, characterized by a flattemiKl muzzle shaiied 
like a horsc-shoc, the nostrils being largci and w^idely-sd])arated : 
by a series of small teeth on e^eli pteiygoid ; by slcmtler jinvs 
armed with conical dotuehod teeth, of wdiich the anterior wwo vtuy 
acute, thin, and slightly curved backw'ards. Having gh’on these 
details, M. Pictet exhibits a wise reserve by refraining from giving 
a generic name to the animal until further discoveiy lias i)rovid< d 
more complete data. Four vertebrse, obtained by Professor ^lorlot 
in the breccia of Saint- Loup, are next noticed ; tw'o ava comparatively 
large, and two smaller : the dimensions of the largest are, breadth, 
1 * 02111 .; height, 1*06 in. ; length, measured from one articulating 
surface to the other, half an inch nearly — and these in the sinalh‘r 
are similar in proportion, the height and breadth being nearly the 
same, viz. *55 of an inch. M. Pictet states that the large ver- 
tebrae, compared with those of Python molunis, appear to (‘xliibit 
an almost perfect identity, excepting that the vertebrm of the 
living serpciA are a little wider and shorter than those of the 
fossil; the differences between the.fofiril and the veil-eb**^ m a 
Python figured by Professor Owen, are, how'c^ver, greater. Ko 
then points out the analogies of the fossil wj^h the recent genus 
Eryjff and the fossil genus Paler observing that he ^v^*llld have 
clat^lcd the small vcrtebric, if alone, wdth P(^ery.v rhomhifer of 
Owen, but lhat»the larger vertebrae seem to have belonged to a piore 

h 
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robust serpent, and that on the whole; he considers that, if till the 
vertebra) belong to t^io same genus, *and that genus be Pdlcryx, the 
andogy of the genus is more with Python than with Eryx, At the 
same time there are, in the same deposit, smaller vertebrae, belong- 
ing probably to younger individuals of the same species, and whitdi 
" ji re more close in their resemblance to Pnleryx. The discoveiy of this 
little nest of snakes in Switzerland, apparently the same as those of tho 
Bnicklosham day of England, is a most interesting fact as regards 
the distribution of fossils. 8omc Chebnian remains found by MM. 
Gaiidin and Do la Harpe at Mauremont close the number: they ai)pear 
to show the former existence St a small Emys and of a small Land Tor- 
toise, scarcely deteiminable ; and at the same time they have afforded 
matiorials for the re* toration of the carapace, and partly of the breast- 
plate, of a species whieh^ is assigned to the new genus and s])eci(;s 
Dithyroatemon valde1\^e, Piet- and Humb. Tt unites many of the 
(diaraeters of the Land Tortoises, associated with some of those of 
the Emys. The generic name implies that the shell has two move- 
able doors or valves.' Tliere a^e living genei'a which have the double 
valve, sii(?h as the Cistudo, where there is, however, no fixed portion 
of the breastplate b<itwecn the valves, which simply move on a 
hinge*; and the Cinostemum, in which tlio analogy as regaids the 
two valves is complete, but in all other respects it fails. 

Appended to the 9th part is a list of the Vertebrata of the Eocene 
Fauna found in the s derolite deposits of the Canton do Vaud. 

Mammalia — Pachydermata. — 1 . Palieothorinm medium, Cnv, — 2. 
Paheotherium curtuni, Guv. — 3. Plagiolophus minor, Pomel. 

. . Palosothcrium minus, — 4. Khagatheriiimvaldonsc,/’/e^c^ 

— 5. H 3 Tacotho rium siderollthicum, Hctet. — 0 . ( )plotherium . 
— 7. DixJiobune Campichii,P/r^fJ^. — 8. Lichobune, species near 
to but a little larger th«n I), cervina, Otven ; from isolated 
teeth. — 9. llichobune, smaller species, also from teeth alone. 

Carnivora. — 1. Amphicyon, species of the size of the Conguav; 
from teeth alone. — 2. Cynodon, probably new species of the 
size of C. lacustris, Get*vah, from teeth alone. — 3. Indoter- 
ininablo, of the size of the Ocelot. 

(Cheiroptera. — 1. Ycspcrtilio Morloti, Pktet, 

Uodontia. — 1. Theridonys sidcrolithicus, — 2. Sciunis. — 

3. Sperraophytus ? 

lleptilia — Sauridia. — 1. Crocodihis Hastingsirc, Given. — 2. Laceita. 
— 3. Placosaums rugosiis, Gcrvnh. — 4. Saurian of extinct 
spechvs, probably belonging to the group of Iguanas. 

Ophidia. — 1. Pytlion. — 2. Python or Paleryx. 

C^helonia. — 1. Bithyrosternon Valdense, Pktet Sf Humbert , — 2. 
Cinixj's ? — 3. Emys, large species. — 4. Emj^s, small species. 

' ■ — 5. Testudo, small species. 

Most of these fosj|ils were obtained by the labours of either MM. 
Gaudin and De la Ilarpe, or of Professor Do Morlot ; and as the 
illustrations, both of them and of the Mollusca previously noticed, arc 
e.xtrcmely well drawn and lithograjdied, the work may be justly 
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considered highly creditabV^ to the paleoontologjfets of Switzerland 
and to Geneva, of the Academy of which citj M. Pictet is a Pro- 
fessor. 

I have already had occasion to notice the varied labours of Her- 
man Von Meyer, whilst stating to you the grounds upon which the 
Council had awarded to him the Wollaston Medal ; but it is rig^t 
that I should briefly notice in more detail the later numbora of the 
‘ Paheontographia,’ a work which is the joint production of Bunker 
and Von Meyer. In the July number, the history' of the discovciy 
of reptilian remains is briefly but succinctly stated, from* the time 
when the Botryosauriis of the Zechstcin formation, a genus esta- 
blished by Von Meyer, was deemed the oldest or first reptile form of 
the ancient world, to the discoveiy, in 1847, by Vcjji Bochen of remains 
which were distinguished from the fish -remains of the Coal Forma- 
tion of Lebach,in llhenishPiTissia, and were rightly assumed to belong 
to Reptilia. The relics of the past which first attracted attention 
Avere Coprolites of a finger’s length ; but Von Beciheii soon set tln^ 
peasantry to search for all kinds of fossil remains, and five nodules 
containing rcptilijjn relics were brou^lit to light, from which Gold- 
fuss established the genus ArcJm/osauriis. Refore, liowever, this 
positive determination of the existence of reptiles tit so nnijote an 
epoch aa the Coal formation, several geologists and paltcontologists 
had sxispected their existence ; but either the actual age of the de- 
posits, or the true nature of the fossils remained uncertain. The 
nascent expectation, however, that Reptilian remains would bo found 
was a proof that old prejudices were beginning to give way ; whilst 
their original depth may be understood from the fact cited by Von 
Meyer, that the first specimen of the Areheijmturvs was foun(l in 1 777, 
and was long afterwmrds describei as the hofitd of a fish by Agqssiz.who 
naAed this very specimen, even then the only one kn&wii, Py^jopterns 
Lncivs, evidently, therefor(>, considering it a fish : so sure is any long- 
admitted theory to intcifere with the due ai)preciation of tnith when 
it coracis in an unexpected form. The im agin aiy boundary ()nct> passe *d, 
other Reptilian remains soon flowed in from the Coal formation. In 
1848 Von Moyer juovod that tlu) cranium upon which (loIdfusH had 
established his Sclerocephahis fhnmri hclongcd to a reptile, and not lo 
a fish. In 1 849, Jordan established a second species of Archeyosaurus, 
A, Jatirostrisy also from liobnch, where tin? first Rpc*cii'S, A, Dcclumi 
had been discovered. In 1853, Professors Wyman and Gwiui named 
some Reptilian remains found in Nova Scotia Dtmlrerpcton acntlui’^ 
nmn; another specimen, from the coal of tlu* neighbourhood ol‘ Glas-^ 
gow, Prof. Owen term<>d Farahatraclim Cohi ; and in 1 854, Nova 
Scotia supplied him wdth the data for establishing his BdphiUa 
plan^jcep^. All these rejitilcs belonged to the riimarkable family 
i)f Lahyrmlliodonfa ; and Von Meyer observes that .the TchriyeMti 
elyhiemeoi Man ted, thongli from tlu' I?pper Bevonian, inaytiL' con- 
sidered as belonging to tlio same ffcoloyical period , — jui opinion in 
harmony with thcj view s of the present Jeaeling 4rish geologists, wdio 
consider the Old Real Sandstone t(*he sim]ily the base of ttic Carl^o- 
iiifeniiis deposits ; and I may add that I have rcfeatedly urged the 
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probability of tho^owest portion of thtj^lcvonian system belonging 
to the Silurian, and tlie upper to the*Carb()niforons. 

M. Von Moj'Cr then gives a detailed description of the genus Ar- 
chegoamtrm ; and nothing can more strikingly exhibit the extensive 
mng<» of the genus at the Carboniferous epoch than the fact that 
371 specimens have passed under the inspection of M. Von Meyer, 
in addition to two specimens from England, and three otheis de- 
scribed by (loldfiLss, Burmcis^er, or Jiiger, which had not been pca - 
sonnlly examyied by him : of these he has figured 102, and, ha\nng 
fiseertained, from careful examination and comparison, that the em- 
bryonic condition and stages of growth of the animal may be recog- 
nized, he unites A, medlvs and A. minor of (loldfuss with A. J)ee7iem\ 
— an aiTangement v’hich reduces the genus to two species, A,Devhmi, 
and A. latirostris. A short notice of Apateon pedestris and of Sclc^ 
rocqdiahis TIemserf chases this section of the work, — both being of 
the; Tiahyrinthodont tj^x^, but yet distinct from the genus Arclmp^- 
aanrvs : the lattm* is from shale resting upon beds of coal ; the 
former (Apatron) from the coal-shale of Munster- Appel, being the 
first specimcMi which carried the oj)och of rci)tilian life back to tlu? 
Ciirhoniferous fonuatiou. 

The. other sc(*fion of the work of Von Meyer, published during the 
last year, is devoted to the plants of the Chalk Formation of the 
Hariz, from Blaiikcnburg and (luedlinburg. Hie interesting cha- 
i-jictor of the Chalk Horn, from the many i)oints of approximation 
to the existing flora wliich it affords, is well kllo^^^l. M. Von i\r<iyer 
reviews the. works of his prcdecessoj-s, and by description and illustra- 
tion oiuh^avours to rcTonn anytbing which may have be<m dedbetive in 
them. ^^Voni the genus Crednera^ Zenker, so remarkable for its 
hazel-lil'o leaves, 11 species have been traiLsferrod to the genus 
EtthHihcivsenia,\^i Stiehler, whidi resembles the Oiatnhv : thi'so ^er<‘ 
all from the lllarikenhiirg deposits. Those of the Long Mountain 
near Quedlinbiug, have yielded, of Feins, tlie sjiecics Wt ieltHiHa 
d&idiV^ Stiehler; of Pandiinea?, /S?/wo7</<c, Stioliler; of (!yea- 

deffi, EfiTophi/lhnn Enirsthio’, Stiehler : and it may he added that 
the (bemieid examination of other specimens detected the foinier 
presem^c of organie vegetable bodies by tlu? quantity, thougli small, 
of carhonaccous matter they contniu. A des(?ription of the flora of 
the younger Brown-coal, by M. B. Ludwig, adds value to the wrirk 
of Von M(‘yer, and disiilays, as usual, a still ncanu’ a]>proximation to 
the existing flora, as siu*h names as Vavclu rifu Conferva ; Potamo- 
^eion^ Pimts, Ta.rvs, Mt/rica, Anmdo, Marpiolia, &:v, &c. 

testify, — oven our very recent discovery, Victoria re(pna, finding its 
representative in the genus Jlolophnra of Ludwig, to which he 
gives the specific name Victoria^ from its near approac'li to the genus 
of.that name. 

It cannot b(? doubted thafUlie brief notice T have given of a por- 
tion of a great work will add weight to what 1 have already stated 
in pointing out to'^you the grout merits and services of tliosc di- 
stinguished paheojitologists, Von^ Meyer and Dunkcr. Many, more 
names might he (rted as a proof of the universal spread of enthu- 
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sinsm about the history' of t!^io past world, such as^Vebor, Von lliuier, 
Voii TIap;enow, S(;lmur, in Udcytion to those which have lonj^ become 
hoiisohold words amongst men of scienc-o. * 

Of the latter, the distinguished countr^mian of Dumont, M, de 
Koninclt, is still earnest in liis endeavours to perfect the fauna of the 
Carboniferous epoch. In a ]>aper addressed to the Belgian Aeadt'^^’y, 
he notices the distiibution of some of the Carboniferous fossils, stating 
that he had already detc^rmined the existence of more than 000 species, 
'fhese lit? has grouped in tlyoe sections, — the iii-st belonging to the 
Coal-formation, i)i‘operly so called, the second to lAe Ihiuvstone of 
VisL\ and the tliird to the limestone of Toiirnay. In Belgium, the 
fossils of the first sceti(jn are peculiar to the strata in which tiny are 
found ; but in the other two groups some are found common to both, 
whilst otluu's are charact(*ristie of either pile of the other limestone. 
M. <le Koninck adds that the same facts may observ ed in both Kng- 
land and Biissia, — the fossils of tlie neigh Iiourhood of Bristol and t)f 
Moscow being the same as those of the limcKtone of Tournay, whilst 
those of iSb'Wcastle, Clasgow, and Cosat sc hi-dakhi in the Oiiral Cliain 
iini identical with those of Vise. Whilst, indeed, In? observes, this 
existence of the same speei(*s at wichdy-sejiaraled localiti(\s is one of 
the great paUcontological fuels, it is not hvss curious to olism-e how 
localized some sp(‘cies are, though belonging to the same epoch (a 
fact, T may add, eipially observed in recent natufal histoiy), m for 
examine, iiipirt fer sfriaftfs, iS, ivtituffatits, and /S'. abundant 

in the Ca rhonihTuus liim.‘stono of the iieighhourhood of Dublin, are not 
Ibiiud at llovik Head, county of Wexford ; and in the same manner, 
the limesteme of Tournay Inus newer furnished these Spirif(;rs, though 
they are abundant in that of Dinant, which lielongs to the^other sec- 
tion. As fill inten^sting iioticii' of new discovery, lie states that M. 
Dupont, to whom ho was indebted for llio latter •remark, has also 
enabled him to state that IBO sp^«fu^s of Mollusca are found in exin- 
luattion with the S])irifers, of which about BO arc now, including some 
magnilicent siiedmeiis of Cifr<fiomorj*h(iy AvkiiUi, and Avlculopecten^ 
which M. de Koninck proposes to describe very shortly, as an addition 
to a fauna already so rich. 

Before closing this luic^f noticic of tin? labours of one of our most 
active foreign Mends, 1 may observe? that he submitted to the British 
Association at Dublin last year his description of a third speuJes of 
the genus Davklsonia, In the g<?neiic name he had t(?stifie'd his 
recognition of the merits of one of our most able iialmoiitologists, and 
in the specific he has home testimony to those of another of our most 
able naturalist members, by adopting the tonn Woodivardkviui. This 
Devonian genus he jilaees in the family of l^rodnctidic, from the 
existence of spines along the hinge, which separate's it from the 
Strophomeni&a:?, whilst ho does not think there is any reason for 
establishing a specific family under the appellation of Dav^»Isomdoe. 
Eveiy pctailiar Devonian type must bo consider(‘d an advantage 
gained, by those Avho maintain the independci^co of that formation. 

It is right to observe that, wliilst our knowledge of the fauna of 
th<5^ ancient world is daily increasing, new intimation respecting 
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that fauna which so closely connect^ with our own existence, 
unci has been so lonf^ studied, is censtantly flowing in upon us. 
Dr. II. A. Philippi, Profe8.sor of Natural History at the Univei'sity 
of Santiago, in Chili, for example, describes a new^ species of the 
genus Thysanopus under the name T, australis, which he discovered 
(W examining the stomach of a fish. He speaks of the discovery as 
remarkable, since the species alread}^ known to him Avas froiri the 
European seas : the editor, however, of Wiegmann’s Archiv adds to 
this remark, that Brandt had enumerated 7 species of the genus, in 
Von Middendorfs Voyage. In either case the wide distiibution of a 
genus comprising such minute species, eight lines in length, is a 
fact of much interc^st. Of another Crustacean of the order Stomii- 
topoda, he foims a new gemus IlopUtts, and gives it the specific name 
lonyirosiris. It Avas fouml in the Atlantic ocean, in 25° N. lat. and 
22° 50' West long. f^Aicifer Zyhrantsiii, Ph. is a new cnistacean 
found in the same i)Osition by Captain Peter Zyb rants, who com- 
manded the sliip wliich conveyed Dr.* Philippi to Cliili. Alima 
vaMlvuina, and A, ''ctmmi are tu'o new’‘ species of a genus not 
before tniced to the American coast, and found .in the harbour of 
Valdivia. The new g(mus Euam'nthm is also established from a 
minute cnistacean of the order 8tomatopoda, and the ne^v species 
Megahpa valdivkpin from another three lines long. Of this latter. 
Dr. Philippi remarks with great justice, that even though his obser- 
vations may not pim « sufficient to determine the question -whether 
Megalapa is a full-gro-wn and perfect animal, or merely an immature) 
condition of some other genus, the existence of that form of crusta- 
cean in the Chilian seris is not loss v fact of great interest. Were I 
to go through the 12 new Echinodennata described by Dr. Edward 
Gnihc of Breslau, or tbllo.w Dr. Troschel in his^. analysis of the pro- 
gress of discovery in natural history both in America and Europe, 
I should have no difficulty in csfahlisliing the fact that the time is 
still far distant ivheii it will be possible to study the system of nature 
as one groat w^holc, combining the extinct and the living : and so 
this fact, far from discouraging, ought to exercise upon ever^' natu- 
ralist the most powTuful and stimulatory influence ; for who can tell 
w^hat will be the ultimate result of man’s researches and of man’s 
unprejudiced retisonings upon them ? 

Physical Geology . — As the physical condition of the crust of the 
earth has been not only affected by the action of external force, in- 
cluding all aqueous and aerial agencies, but also by the action of 
internal forces, it becomes important to study w’^hatever is calculated 
to throw light upon the processes of nature w’hich, though unseen, 
are too often felt to be going on under our feet. Df all mu' membens, 
Djc, Daubeny has most distinguished himself by his able advocacy 
of the chemical theory of volcanos ; and although that theory may 
not bo"considerod sufficient to*explain all the phacnomcna, it is im- 
possible to doubt that chemical action must be going on extensively 
in the interior of th6‘'oarfh, and that it is of the utmost importance 
to study the naturf of that actioi.. The paper by Dr. Daubenx on 
the Evolution of AJnmonia from Volcanos, dcseiwes therefore especial 
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considoration, as it is evidciy: that tho volcano u^ist be considered 
the discharging fluo of tlio subterranean luboraJory, and therefore 
tho place where its gaseous products ought to Ifb traced in their pas- 
sage outwards. That ammoniacal compounds are found in the vicinity 
of volcanic vents is well Imown; but MM. Bischoff and Bunsen 
have endeavoured to prove that tho production of ammonia is duo to 
chemical action on the suiiaco, and not within the cnist of the earflti, 
as, for example, in the celebrated hypothesis, that the hot lava, 
whilst overflo^ving tho herbe^o, so far promotes its docjomposition, as 
to sot free its nitrogen, whicii uniting ndth the muriti^bic acid of the 
lava, became sublimed as sal-ammoniac. This theory, though in- 
genious, is shown by Dr. Daubenj’^ to be inapplicable to many vol- 
canic districts, in which, though the herbage is far too scanty to sup- 
ply a sufficiency of nitrogen, the sal-ammoniac is ifot less in ipuiiitity ; 
he therefore adopts, tisin his o])inion more probable, the theory of the 
formation of ammonia within the crust of tlit^oarth, and adduces, in 
su])portof his explanation, the affinity which certain metals are known 
to possess. For (ixample, Wohler and Rose lug^ e ])roved the exist- 
ence of a compound of titanium with nitrogen ; and Wohler and 8to.- 
Claire Doville liavi^ shown that titainum iibsorl)S nitrogen even 
from the air, and that heated titanic acid, wlien brought into ('.on- 
tact with nitrogen, leads to the production of a nitride of tifsuiium 
with so intense a chemiwil roaetion as to gomTato hght and heat, ni- 
trogen in tliLS case, inshuid of oxygon, acting as the supporter of com- 
^ bustiori. Dr. Daubeny also alludes to the recently discoviu’cMl fact, to 
which r shall again refer, that boron, like titanium, has the property of 
combining directly with the nitrogen of tho air, and that tho e()m])ouiid 
thus fonned posses.s('s the projKuty of twolving ammonia und(n' tlu^ in- 
fliionce of tlio alkahnc hydrates. Dr, l)au]>cn y further obsthves that 
we cannot fairly comiliuh^, from the difficulty liithert^ cacpolenccd in 
producing a direct conibinutioii of ^litrogc’ii and hydrogen, that siicJi 
a combination would be impossible under tlio dilferent ('ircumstanccs 
<d‘ pressure, beat, &c. wbicli may bo (;x])(5eted witliin the cfiist of tluj 
oarib : in fact, he ctinsidoi’s liiat such circumstances might even l)e 
sufficient to induce the comlunation of liydrogen and nitrogen, and 
thus ])roduce annnonia directly, .although it bas not betai j)ossible to 
do so in the laboratory of the chemist. TiUinium is [)resent in most 
vohianos, though Dr. I)aul)eny admits that it is not suffiiaently 
abundant to a(;count for the large ([unntity of sal ammoniac known 
to occur, and, 1 will add, for the continued production of it, unless, 
indexed, it be assumed that the titaniiini discovered *mtsid<^ the vol- 
eani(j vent, and freed from the iutrog<ui with which it may have boou 
(•ombined, is only a small portion of that whi(;b has passed through 
the chemical decomposition, and still remjiins Ixdow the crust. Such 
a conclusion ^ould not bo unreasonable, as it is certainly quite (ioTi- 
sistont with sound s])eculatiou to dodu^'o what is passing out* 'f sight 
from that which can be actually observed. Boracic acid, however, 
is sufficiently abundant in many volcanos to account for th<^ produc- 
tion of any amount of ammonia ; |j>.nd it only nanains in D^cse cases 
to dStciininc whotlior the clicanical reactions wljcib have h*d to the 
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production of ammonia took place actua^ within the volcanic crater, 
or during the process of eruption,— asmiming in the first instance, 
that the combinatiodi of boron, titanium, or any other metal with 
niti’ogcn had at least been effected in the volcanic laboratory. 

The paper byMr.Ilobei*t\Varington,F.C.S.,rcad so far back aslSod, 
at the LiveiT>ool meeting of the British Association, and publislied in 
the Edinbui^h Now Philosophical Journal, April 1855, is valuable, as 
it shows the actual circumstances under wdiich both boracic acid and 
ammonia may be found. Mr. Warington founds his remarks on infor- 
mation fi>om t friend who visited the isfiind of Vulcano, twelve miles 
north of Sicily, The volcanic mountain is estimated to be 2000 feet 
in height, and its crater is about 700 feet deep. The area at the 
bottom, about 10 acres in extent, is paved, as it w'cre, with small 
loose fragments of^imostone ; and the ground is so hot as rapidly to 
destroy the leather of the shoes. A thcnnomcier thnist between the 
stones indicated a tcnipcraturc behveeii 250^ and 500® ; so that the 
conditions of th(j locality were j)eculiarly favourable for the study of 
the phaenomena und,er consideration, as it is evident that there w^as 
nothing extraneous to interfere with the results. On looking down 
on the area, it appeared covered with a substance like finely -drifted 
,snow% which was found, on examination, to consist of crystallized 
boracui acid. ITiis incnistation, about un inch thick, being dug 
through with a ' pickaxe, a muss of red-hot fused lava, similar in 
appearance to the s’ag of a glass-house, spumed up, and Avas found 
to consist of fused saline matters forming a coherent mass of vol- 
canic debris, “ Wlicn the ground covered with boracic acid is dug 
dowm for about eight inches, a red-hot mass of sal-ammoniac is 
ahvays found,’' as also sulphiu\ iSow this is not a temporary phae- 
nomenoi'i, as the boracic acid is constantly renewed when removed, 
and has become, together with sal-ammoniac and sulphur, a regular 
source of income to tlie proprict^ra, to wliom it yields about c£1000 
])cr annum, — sul])hur being obtained by fusing the stone of whicli the 
sides of tliC volcano are composed, sal-ammoniac from the lixiviation 
of the scoria or lava, and boracic acid, oitber at once from tlie siiifaco, 
or by receiving the sublimed acid in open baiTcls filled ulth broom- 
twigs or other plants, placed there for its reception. 

It will bo observed from these observations, as Mr. Warington 
states, that the sal-ammoniac sent to him was obtained by the lixi- 
^latioIl of the fused mass ; and its exact condition, therefore, in that 
mass he had no means of determining. On the boracic acid, how- 
ever, w’^hicli came to him as collected, he w-as enabled to experiment. 
The boracic acid having been boiled in diluted muriatic acid, the solu- 
tion was subsccpiontly decanted from the uudissolved portion. This 
again was boiled in a w eak solution of caustic potash, without yield- 
ing any trace of ammonia, but the residue being w'^ashcii with distilled 
w^at(jr,t.c!ricd and fused in a t:iibo of hard glass with caustic pottish, 
gave strong evidence of the fonnation and lil)eration of ammonia. 
From these experip^ents, therefore, Mr. AVarington concludes that 
ttio reactiQns are similar in eha rafter to those effected by Balmain in 
1842, and by Wbyer. In them ’llie nitride of boron was ob- 
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tained by heating bomx an4, fcrrocyanide of pottisfciura (both anhy- 
drous) to a dull rod heat in a (giicible ; and tlus^being fused Avith 
caustic potash, gave out ammonia copiously, or, heated in a current 
ot steam to a modenite red heat, was entirely converted into boracic 
acid and ammonia. These experiments unquestionably explain the 
simultaneous presence of boracic add and ammonia in volcanic crategi, 
considering that nitride of boron had been previoiLsly formed in the 
interior of the volcanic vent, and thenbiyught into contact with either 
alkaline bjises under a high t^jmperaturo, or Avith heated steam. The 
same may be said in respect to the reactions eonscquofit on the for- 
mation of nitride of titanium, or of the nitride of any other metal 
Avithiu the volcanic A’ent. All these reactions are natural in their 
Avay, consistent AAuth tln^ circumstances of volcanic action, and con- 
hrmatory of Dr. I)aubeny\s views. , * 

Admitting, then, the reasonableness of Dr.^Daubeny’s aicavs, and 
those of Mr. Warington, as to the ju'oduction of the ammoniacal 
compounds so genei’ally found in connexion Avith vol chinos, the 
source from Avhich the nitrogen, presumed toie of internal origin, 
Ims proceeded, cjiit only be conjccturftd. From the smoke-A'ents of 
lava-streams, as well as from those of the craters of A’olcanos, atnio- 
s[duu*ie air Avas oA^olved, in combination Avitli other gaseous i)rodiu;ts ; 
but it Avas often found poorer in oxygen, or, in other wortls, richer 
in nitrogen, than in a normal stale, according to* Deville, — Avhilst 
Dalici states (as (piotod in the Jaliresberieht dor Ch(imie of Liebig and 
Kopp) that the gas collected in tlie Jjago di Naftia, in Sicily, on the 
t5th October, contained 1 7*4 A^oliimosof oxygen, and S2;f) of nitrogen, 
and on the 22nd October, 5 0 of carbonic acid, 15*8 of oxygen, and 
79*2 of nitrogen. From the same Journal avc learn tliat 0. Schmidt 
liad examined the boracic-acid Agents of lljonte Oerboli iu^Tiiscany. 
According to his researches, the boracic acid cannot- be found in 
the mixed A'ai)our and gas Avhich i«su(ss from tlio vent itself, but in 
the shining mud Avhicli floats over itsnioutli, and there in combina- 
tioii with carbonic acid, ammonia, and a small (juantity ftf sidphii- 
rettod Iiydrogen, In fact, salts of ammonia abound in the daik-grey 
mud of these mu<l-lag()ons ; and after, in tlie refining process, the 
greater portion of the ])oracic iu*id has been removed by crystal liza- 
tion, the residue, obtained from the mother- licpior Avlien condensed 
by eva])oration, yielded on analysis the following results — tlie first 
from a specimen obtained by M. Abicli, and the second from one 
collected by M. 8chmidt himself ; — 


Abich’ttSp. 

Schmidt’s 


NH^O.SO.,! 
5*328 ' I 


9*667 


AIgO,SO. 

4*1)6 

1*843 


CaO, SO3 KO, SO3 NaO,SO, 
0*160 j 1*086 ■ 0*266 ’ 

0*102 I 0*419 0*515 


I Fc2b.,r 

NH, CllNII^ OlALj O^; 
0-1 78 I o*ir»9 0‘019 

0*109 I 0*614 I 0*011 


no, ! 

1*751 1 13*066 in 100 
3*094 , 16*373 „ „ 


with a trace of oxide of manganese and of silicon, ^ 

Here the co-cxistoncc of ammoniacal salts and of horacic acid is 
again manife-st ; and it may be fairly assumed f lwt they are the results 
of the same chemical reaction. In ^ letter to M. .Flic do Ifeimmont, M. 
lloiHemann mentions a case whore the nilrog(^n ijgiven out in a free 
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stuto, and where has apparently not |fonc through the first step of 
combination with byron, which appears to be essential for the pro- 
duction of ammonia. 

In tliis letter ho notices the giiseous and a(iuoous emanations in 
JSardinia, as supplementary to the labours of M. DeviUe. These he 
eensiders as the last exhibitions of volcanic action in Sardinia, where, 
although there are many remains of ancient volcanos, there are no 
true volcanic vents of gaseous iriatter, — the emanations proceeding 
from mineral waters or thcnnal springs, fill of wliich are situated in 
close pro^amity to the ancient volcanic districts. These emanations 
arc n(ih in carbonic acid and azote, and contain also some free 
ox)'gen. M. Bomemann concludes liis notice by eulogizing the 
Oeoiogical Map, a^id work on Sardinia, of General Albert do la 
Mannom. • 

Perliaps no one hasr devoted more attention than M. Ch. Sainte- 
Chiiro Deville to the gaseous products of volcanic vents. In a for- 
mer memoir ho laid down the proiiosition that the physical and 
chemical properties df the gas-vents of any volcano are influenced, on 
the one hand, by the distance of the obseived orifice from the initial 
point of emission, and on the other by the interval of time between 
the mement of observation and the initial moment of eruption. As 
this proposition ipiplics vaiiations in the nature of the gaseous ema- 
nations, corresponding to variations in their position and tlie time 
of emission, M. Dei iHe luis endeavoured to illu.strate his position 
by a study of the chemistry and stratigrajihy of the subject, so as to « 
tost in the laboratory the reactions which liave taken place between 
tlie elementary substances recognized as existing in volcanic districts, 
and Iheivby to (‘Xplain the obseived modifications in the haJogeno 
sulphureous or carbonic emanations. These emanations ho divides 
into two gi’oups, according as the moltve suhstauce, or substance 
which gives rise to the chemical reactions, is either hydrogen or a 
haloid bocly such as clilorine or fluorine ; and M. Deville points out 
Iho antiKjonism between these two classes of emanations : for, whilst 
clilorine and its congeners decompose water by absorbing its hydro- 
gen, its oxygen being fixed by the alkaline metal which accompanies 
them, sulphur and carbon, ivhcii emitted in combination with hydro- 
gen, produce a contrary effect, by giving out the hydrogen and I’econ- 
stituliiig water lit the expense of the oxygen of the air, — the 
equilibrium of the forces raauifestod in natural phacnomemi being 
thus preserved. 

Along the course of a lava-stream it is also scon, in rospeot to the 
balogenc and sulphiiroons emanafions — and in this case M. Deville 
obsenx^d no other gases — that their transformations, explained on 
chemical principles, are influenced by the position of the gtuscous 
vents, the charactors of wliicli var}" according to their distiinc^e from 
the focus of eniption, and to \lie time which htis elapscul since its 
commencement, — these two coordinates of time and space represent- 
ing the variations of ^lomperaturc under the influence of w hich, and 
by th(* insfrumeiihjlity of the priiiiaiy elements or constitueii^js of 
the gaseous emanaK'ons ami of the accessory elomciits eitlier derivi'd 
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from the rocks through whicl'^thcy pass or from tijfa air, the various 
products wliich M. Devillc enumerates have been formed. Each 
order of emanation has therefore its i)eculiar produots, whicli are, in 
M. Deville’s opinion, merely modifications, under tlio influence of 
variable physical and chemical causes, of the same compounds, derived 
from the incandescent materials of the volcnnic eruption, 

The difficulty is greater when the incpiiry is directed, not merely 
to the gaseous vents of the lava-streamf but to the vents of the vol- 
canic cone itself, assumed, as they are, to comm uni cate by a transverse 
fissure Avith the internal focus, as the A-aiiations then obsen ecl depend 
on causes similar to those which haA^e produced in the interior of a 
A'cin th«^ successive d(?position of different substances. Generalizing 
the pluenomena, an analogy is recognized hotween yic gaseous emana- 
tions AA^hich succeed eacli other in a volcamj during llie course of a 
single eruption, and those AAdiich, in the series^^f ages of our glol)e, 
hav(? predominated at each suc'cessive e])och. As, for exain])le, Avluni 
at the cominoncement of fui eruption chlorine and fluorine arc the 
gaseous emanations Avhich proceed from the <frificcs of the lava, 
Avhilst phosphate of lime and oxidulafed iron are fixed in the rock, 
can Ave not p(^rceive an analogy hetween the AV<>rkings of existing 
A’olcaiiio forces and those phenomena of emaiuition Avlncli umh-r the 
inlliience of the same agtmts, chlorine and tiiioriny, haA'o euri(;hed 
the most ancient consolidatijd rocks AAutli tourmaline, phosphate of 
lime, oxide of tin, or, in a Avord, Avith tliat galaxy of bodies, intimatedy 
•connected one Avith another, Avhicli laus boon figuratively named 
the penumbra of granite ? 

M. Deville then endeavours to explain hoAV the gfiseoiLs vents arc 
distributed over tlio volcanic mass, and to juwo that their 'awitions 
can be refernjd to thc^great strfitigmphical iiccidents of the^.ountry. 

The effect of an eruption is to detennin(5, on the cone, fissures 
the direction of Avhi(;h prolonged ^"ould sensibly pass through the 
centre of the crater ; and in a Aolcano in state of erujitioii, two 
kinds of opcirating ag(3ncics may he recognized ; tlic one eccentric in 
connexion A\dt}i tlie fissures produced by the enzption, or Avitli the 
orifices of gfiscous vents ; the otlier central, at the summit of the 
volcano, or common centre to A\diich all the fissures converge, — tlic 
first generally acting only during thedunition of the enption, Avhilst 
the latter acts A^ariahly but constantly. The object of M. Deville is 
to define precisely the functions performed by each, either in a period 
of tranquillity, or during the height of an eruption, or at the momiiiit 
Avhen the intensity of volcanic action retires from the fissures to the 
normal focus, and thus, by establishing the mutual connexion of ono 
Avitli the other, to obtain the means of jircdicting the effects to bo ex- 
pected from ohj^ervations made diuing anyjjarticular form of ca ujztion ; 
as for example, in respect to the eruption of Vesuvius in 18of), M. 
Deville, from the facts he liad obseiTcd, did not hesitate to announce 
tlio probability of a series of small eruptions from tlic summit of the 
volcano, — a prediction which was fully Aerified.^ 

Ihit it was yot to be determiiiecf Avhether the f^^ssures, Alhi<*h per- 
form so importtmt an office in A'olcunic cnij)tionSir are merely acci- 
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dental and eplion^ral, or arc intimately^onnected with those powerful 
mechanical forces which have at v<ju*ibus epochs broken tlie crust of 
the earth, and Ipft* everywhere ineffaceable marks of their action 
behind them ; and in investigating this question, M. Deville de- 
tennined, from numerous observed facts, that the planes of fissure 
penetrate the volcanic mass so deexdy, and A\uth such a permanency 
of direction, as to preserve a remarkable regularity, at successive 
great explosions of the eruptive forces. 

M. Leopold von Euch had i)ointcdcOut the tendency of volcanic 
vents to VirrAigc themselves in lines corresponding to tlie direction 
of volcanic chains, or mdiating from central volcanos ; and M. Deville 
modifies the exju'ession of this view, by stating tliat a central vol- 
cano always occuj)ies a peculiar point, fixed by tho intersection of 
two or more volcanic lines, and supports his opinion not only by 
the facts he had obs^iwed at several volcanic chains, but also by the 
theory of M. Elic de Eeaumont, in itself directed to^^nrds a different 
object, and shows tliat, on the principle ()f a pentagonal network 
of h'nes of elevation») Etna occupies one of tho summits of a rectan- 
gular spherical triangle, one j>ido of which pjisscs through Teneritfo, 
and the oUicr connects Etna with the Eoliaii Islands, Vesurius, and 
Mauna-IiOa of the Sandwicli Islands ; so that the geographi<?al dis- 
tribution of volcanos, the manner in which the meclianicxil effects of 
eartlKpiakcs are*exJuhited, and tho chemical i^eculiaTitios of gaseous 
emanations seem to correspond with giaieral laws of stratification. 
M, Deville also points out — and the fact is important in refererujc to. 
tlui general <pu?stion — that in tho Isle of Teneriffe each of tho lines 
whicli cut the Pt'ak of Teyde is cb'U’aotorized by the appearance of 
a iieculiar kind of volcanic rock. 

Ey this class of inv^estigatious the special pha:^nomena of volcanos, 
whi(*h can he^still observed, arc put into relation with the more 
general xdiienomona of olevatioTl by which the stratification of tho 
oartirs crust has been modified, and which can now no longer be 
observed * and a step is therefore made towards a history of 

the earth. M. Deville has continued through the year to detail the 
rc^sults of his researches, all of which have a bearing moi’o or less 
in confonnity with his theoretical views. In gas-vents, where there 
is neither vapour of water nor acids, the oxygen and azote proceeding 
from them ai’e mixed in proportions not sensibly different from those 
of normal air, — whereas from vents which exhibit tmees of vapour 
of water, or hydroclilorie or sulpliurous acid, the proportion of azoto 
is in excess of that of oxygtm ; and this is tho same, whether the vent 
is from a stream of lava or from a volcanic crater. In Elustration, 
M. Deville gives tlie foUowdng results of the examination by himself 
and M. Felix Ijchlanc, of the gaseous emanations of Vesuvius and 
Yulcano, aftei* abstracting *from them the hydrochloric acid and the 
vapoui'^tif water ; — » 
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20-2 

17*6 

9-6 

19- J 





Now, as the normal proportions of oxygon and nitrogen arc 1^0 or 
21 O and 80 or 79 N, it is evident that in few instances were the 
true proportions of normal air preserved, whilst in several the pro- 
poHion of nitrogen was greatly in excess. ^Tlic ftet, thorofonj, tluit 
nitrogen appears in a portion of the gaseous emanations of volcanos, 
cannot he doubted; but, as oxygen appears contfinporaneously with it, 
the question still remains to be answered, whctlier the atmosi>horic air, 
of which it appears to have once formed a j^art, h^is only been 
sucked into the mouth of the crater, <fi* whether it has been carried, 
either in combinatron ^dth Avater, or in any other state, de<?]) into the 
interior of tlio earth or dowm to the very focus of volcanic action. It is 
somewhat remarkable, indeed, tluit the gases of Vulcano, winch are 
accompanied with vapour, and contain air so poor hi oxygen and so 
rich in nitrogen, arc those Avhich, as stated hy IMr. Wurington, 
j deposit sul})hur, boracic acid, and muriate and hydriodate of am- 
monia, exhibiting therefore so great an excess of idtrogen as almost 
to demonstrate that the reactions which gave liso to the production 
of aminoniji find the collection of an excess of nitrogen miLst have 
boon iiitonial. I’he gas proceeding from tlio spring of Sfurta Venc- 
vina on llio flank of Kina yicbls nitrogen (’iitiroly frije from'ixygen ; 
and M. Dovillo statics that ho lool^ upon volcanos as vast ehimnevs 
into which, by means of the lateral lissums c.oiiiu'ctod with tluan, tlie 
atmosphere is sucked in, find there freed hy combustion* of all or 
part of its oxygen, and t hat the enifinations from vents in a jilam^ of 
eruption exhibit a combustion less find loss energetic ms it re<?edcs 
from the centre of activity, whiyh corresponds witli the view iilriMidy 
emmeiatod, — namely, that in any one vent the intensity of action will 
diminish in proportion to the time elapsed since the conmn'iici^mcnt 
of the eruption, hut in many contemporaneous vents tlie intensity 
will he in proportion to tlieir distance fiom the focus of eniption or 
mjiin crater. This notice of the labours of M. Deville Avill, it is 
tmsted, convey an adeipiate idea of their importance, eithiu’ fis bojir- 
ing upon the subject brought under our notice by Di*. Dfiubeiiy, or 
upon the still liighcr generdlizations of physical geology. Tlio o])o- 
rations of th?t volcimic lahorjitory may he investigated in the labo- 
ratory of the chemist, and, when once satisfactorily explaino^l, alFord 
a clue to the investigation of pha}nomena, of which the mode of 
production has long since been veiled from dir^;t ohsm’vation. 

M. J. Durochcr has directed hi^ attention to another fpmi of this 
intefV'sting inquiry, and has studied with much atU^mtion the chemical 
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constitution of ianeous rocks for more than twelve years. Ilcscarchc^s 
of this kind illu^.ratc the manner ^in ‘which the simple elements of 
the cHLst of the ear'ih have been so combined as to produce rocks of 
considerable apparent, but little real difference. It is for this pur- 
pose that M. Durocher investigates \vith great care the atomic pro- 
perties of th(5 oxygen of the silica and of the bases of these magmas, 
the solidification of which has j^roduced tlie igneous rocks. In th() 
homblendic series, the ratio^of the oxygen of the silica to that of the 
bases exceeds 3 to I , except in trachytic lavas and phonolites ; so that, 
on the magt^^a solidifying, it is resolved entirely into a crystalline 
mass, and the silica wliich is in excess becomes free in the form of 
(luartss. In granite, the proportion between the oxygen of the alu- 
mina and that of the alknlinc and alkali-earthy bases is, on the 
average, 3*7 to If and, as there is more alumina than is necessary to 
produce merely a felspatftic mineral, the excess of alumina contiibutcs 
to the production of Tiii(;a. In normal gi anite there is about 35 per 
cent, of (piartz, and 40 to 45 of felspar which has absorbed |^ths of tlio 
alumina, the remaining ^ths scr\ing to produce the mica in the pro- 
portion of 20 to 35 per ceiit.f; and M. Ilurocher obseiTes that tlie 
same magma, on solidifying, may,througli a variation of circumstances, 
take the form of a granite, sometimes more rich in felspar, and some- 
tinicjf in mica and quartz. Where the oxygen of the {iluinina in the 
erupted mass as nearly three times that of tlie protoxides, very 
little mica was fouitd, and a pegmatite more or less ricli in felspar 
was the I’csult. It is easy indeed to imagine how readily the varia-^ 
tions of physical circumstances sometimes consequent on tranquillity, 
sometimes on disturbance, must tend to alter the distribution of 
the mineral elements, and thus to ju’oducc, on solidification, different 
results it is curious also to observe how in the long scries of 
events ‘ilie alumina becomes proportionally \liminishcd, and gives 
rise to newer forms of igneous rocks. M. Durocher states that, in 
tlie felspathic rocks of the tertiary and recent epochs, the oxyg(*n 
of the alumina bears ■ a proportion to that of the iilkiilino and 
earthy-alkaline bases of less than 3 to 1 ; so that all the magma can- 
not be changed into feLspar, and part continues in the state of a 
paste, or foimg other minerals loss, aluminous than felspar. These 
and many other variations in the resulting rocks produced by the 
soliditicatiou of the magma arc described by M. Durocher, and the 
general atomic relations sliown by tables ; and tliis is the interesting 
conclusion of one of his papei's, “ the pn^sent c’ssaj- lias exhi])ited 
the physicjil, chemical, and gcogenic relations which connect together 
tlie igneous rocks, hx^vever varied in their aspect. The clearness with 
whicli these relations have boon unravelled confirms the proposition 
I have laid down, that all igneous rocks have been derived from two 
mineral heds or lagers, situtitcd below the ei*ust of the earth — one 
charaefiprized by its ricliness jn silica, and the other, though poorer 
in silica and in alkalies, containing a very ranch larger proportion 
of jilkalinc earths gnd oxide of iron, and at the same time dis- 
tiiiguishe<J[ by very diffin'cnt atoYiic proiiortions. I have thus suc- 
cossively tbi'own 1 j?bt upon the mutual ndations of eniptive products, 
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on tho generation of the minerals they contain, ®n the histoiy of 
their omission, which I havc*siuiplificd, and on tloir natural clas- 
sification.” • ^ 

According to M. Durochcr’s view, silicium performs the same office 
in the mineral kingdom as carbon performs in tlio organic world, 
acting as a polyhasic acid, and uniting with the oxides in ytnj diflTer- 
ent proportions, so as to give rise to a groat variety of combinations ; 
and hence that the minerals which ccjnstitiite rocks must depen (I 
principally upon the matoiial^ brought into chemical action. Aft<M’ 
corapanng his own chemical analyses with tliose reciijrdwl in the 
Mmrks of other wiitcrs, M. Duroehor concludes that the granite's, 
curites or felspathic and qiiartziferous poiq)hyries, trachytes, phono- 
lites, pearlstones, obsidians, pumice, and lavas, rich in vitrtunis fid- 
spar, were produced from the fii*st of his whilst dioritos, 

ophites, mclaph}Tos, cuphotidos, hyperites, tinps, basalts, and angitic? 
lavas proceeded from the second. 

M. Diirocber also states that, if the different varieties of one typo 
of rock, such as granite, be examined, there w}Jl be ofUm found a 
greater difference in their elomcntarf composition than in that oJ' 
different species proceeding tlui same mfigina ; as, for exani]>lc, 
those between granite and a trachyte or a pumice, and ho tlieii 
arrang(>s in a hibular fonn the several species supposed to pfbceed 
from each magma ; remarking that the difforoncos ^ire ecpially dm) 
to tlie conditions of pressure, tcmi)eraturo, and cooling as to mcTc^ 
tolemcmtarj" composition, and he adds that the magmas which liave 
produced igneous rocks are similar to mehdlic baths containing 
in a shite of fusion various metals, which on cooling give rise to alloys 
differing from eacli other according to tlic circumstances of solidi- 
fication. He adds that, u*h(?ro the two layeij; or magmas arifin con- 
tact, hybrid products are formed, or rocks which have petrfigrapbic 
and geological affinities, sometimes «pproxiTnating them to tlio true 
rocks of one magma, sometimes to tliose of the other, Tlie Tipj)(>r 
zone, rich in silicon, and poor in eaiiliy bas^s and in oxidl> f)f iron, 
has the least density, and its specific gravity differs from that of the 
lower as yiuch as oil in this rcsp(?ct differs from water, — a cirenm- 
stance to which is due the jxn’majient sejiaraiion of tlie two magmas. 
The solid crust, therefore, of the globe rests, in M. Durocher’s opinion, 
upon a fluid zone composed of two distinct las ers : the iiiqicr, which 
is the most refractory, being only semifluid or pasty ; the second much 
more fluid and dense. It is to this second magma, so rich in oxide of 
iron, that he ascribes the omiitions of oxidulous iron Avhich have ap- 
peared ill the manner of igneous rocks in Italy, tno Oural Mountains, 
and Scandinavia, being connected with homblendic or fiugitic rocks ; 
and in the upper bed he considers that light or volatile bodies would 
1)0 concentrates, such as alkaline metals, fluor, boron , &c. : it is indcc<l 
amongst granite rocks proceeding from^liis layer that the fii»r-sili- 
cates, boro-silicates, as mica, topaz, tourmaline, &c., have been usu- 
ally found. There is of course much speculatioiwin this (hcoiy of M. 
Duroehor ; hut the attempt to penetrate through the myst^rj^ which 
liangs*over the production of the gi’cat variet}* of ^eous rocks, and 
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to discover the ivodc in which nature woi’ked in its internal laho- 
rutor}', displays ^teat ingenuity. In fdet, geology has now arriv'ed at 
such a stage that no Jiing short of a complete explanation of the great 
])roblem of the earth’s history in all its relations, whether jnirely 
chemical, physical, or organic, will satisfy the philosophical geologist. 

Geologists are aU aware that the recognition, as an incontrovertible 
fact, of the increase of temperature in descending from the surfoce 
towards the centre of the earth, in whatcvcjr way the experiments may 
have boon made, whether in Artesian borings, or in the shafts of mines, 
or by the exiftnination of hot springs, was considered a cei*tain proof 
of the existence of a source of internal heat, due to the retention of 
a portion of the onginal heat of the jilanct when in a state of igneous 
licjuidity, by some part of the internal nurdciis. When this theory was 
first propounded, "hiany objections wore urged in opposition to the 
fact itself, but when it had been satisfactoril}^ proved that no acci- 
dental circumstances could account for the increase of temperature, the 
question apiieared settled, and the theory was adopted without further 
hesitation. One remarkable circumstance had, however, been noticed, 
namely, that the rate of incfcasc varied in different places, or in 
diflerent deposits ; and this fact has suggested, to our great physical 
geologist and former presidoni, an ea'penmmtum cruds, to which lu' 
has subjected the tliooiy. It is this, — that according to the ordinaiy 
law of the distHimtion of heat, the progressive incri^aso of tenqiera- 
turc from above) d<.‘'\Tiwards should be in an iiivoise proportion to thc^ 
conducting power ol tlu) strata bored or sunk througli. After a care- 
ful experimental examination of the subject, he comes to the coti- 
clusion that the rate of incroiisc does not conform to this law, and, 
hence, that some other mode of explanation must bo sought for, the 
fact reiuainiiig, as before, un controverted. It is hard to abandon a 
favourite tlieoiy so pregnant in deductions of great interest ; and there 
cjin be no doubt that both the ^ experiments and reasonings of Mr. 
Hopkins will undergo a ngorous examination ; bul- should tlieir accu- 
racy be fully established, it will be better that we should be put 
upon a now scent and an active bunt, rather than be allowed to 
r(‘i)ose in an unwarranted confidence that we had solved go great a 
problem in the earth’s histoiy. 

Another able investigator of the physical conditions of the oartli 
is Mr. H. Hennessy, F.R.S., who, in a recent paper on the Physical 
Stnictureof the Earth, has brought forward additional developments 
and illustrations of the views he had already put forward in otlun- 
publications. He (giotos a result at which ho arrived by a mathe- 
matical examination of the figure of a spheroid acted on by the 
ahinsion of water, in order to show' that the eartli could not have 
acquired its present figure by the action of its wateiy envelope alone, 
as maintained by some distinguished philosophers. 

Assinning, therefore, the earth to have been in a state of fluidity 
from intense heat, he proceeds to consider the w'ay in w'hich, accord- 
ing to knowm mechpnical and physical laws, such a fluid mass may 
have passed into the actual condHion in which w'c find our planet. 
He observes that ^ ho imu-case of den sit)' of the strata of the fluid in 
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proceeding from its surface to its centre, consequent on the overlying 
strata compi-essing tliose inCh^ed Avithin themjl would rendcj- the 
process of “ convection ” very different from lhat»\viuch takes place in a 
homogeneous and limpid Iluid, such as warm water, and thus the prin- 
cipal oscillations of tho fluid would be confined to the Adcinity of the 
surface. As explanatory of the influence of tho viscidity of the fluid, 
the consolidation of the surface of lava-streams is adduced, as it shows 
how a continuous solid covering may gradually fomiod over matter 
still continuing in a fused cqiidition beneath. The probably im])er- 
fcctly consolidated, porous, or scoriacoous condition oftthi^fii'st-soli- 
dified portions of such a fluid mass Avould, as he has subsequently 
remarked, greatly fa<iilitatc the fonnation of a solid crust ; and if the 
first superficial pellicle of the earth’s crust liad been formed in this 
way, it would manifestly be much moro^easiljf disintegrated and 
remoA'cd than tho liardcr and more slowly consolidated ciyshiUino 
masses beneath. ^ 

In further considering tho physical and mechanical actions l)y which 
the earth’s internal structure may have been ctjcctod, Mr. llennessy 
strongly objects to tlie adoption of the supposition, regarding the 
fluid matter from Avhich tlie emst of tlio earth has solidified, that 
the change of c<)usistcnt?c of the earth’s mateiials produced no change 
in their distribution. This hyi)othesis he rejects as improbabli*, and 
considers it more philosophical to base our vioAVs regarding tho 
changes of states in the earth’s materials uj)on the cjvidtmc(> afforded 
by those materials Avhicli come under our actual notice. T’he nature 
of the eartli’s internal^ structure appears to depend greatly upon tho 
manner in which its fiuid portions have passed into a soli/1 state ; and 
Mr. Hennossy points out that a consequence doducible from his vi/nvs 
of tho earth’s stnuiture, and from a result ^obtained by Mr.' Hopkins, 
would prove the exisl^cncc of consideralde pressure -and fnctioii be- 
tween the fluid nucleus of the eiHith and its solid enveloj)o. Tlie 
physical causes on Avhich this pressure depends are shown to lx? 
involved in the gradual increase of density of tluj fiuid rewards its 
central portions. Tho connexion of those vicjAvs wdth tliat }>oriion of 
geological dynamics Avhich embraces tlu^ study of the f^rcutcr (deva- 
tory mov/unents on the surface pf our ])lauct is Iniefiy pointed out. 
Without implying the correctness of all the conclusi/)ns stated by !M . 
Klie de Ueaumont, Mr. Henn(?ssy is satisfied that the eminent French 
geologist has shown such an amount of coimoxioii b(;tweeii very 
widely distributed jfliaMiomena of elevation as indicates tho operation 
of genci-al /md wd/le-spread disturlung agencies beneath the crust of 
the earth. But, instead of attributing, witn De Beaumont and 
Humboldt, those phaouomcua to the suc/jossivc collapse of the crust 
of the earth upon a more rapidly contnicting nucleus, Mr. llennessy 
refers it to tlie pressure ho liad before explained. Illustrating bis 
vieAVS from the equilibiium of arch/js, he shows that a^pressure 
acting in tho direction rc/piired to j>rodueo subsiden/^o of tlie earth’s 
crust upon the nucleus, would be far more insisted tluiii a press- 
ui-e acting in the contrary dircq/;ion. I'lie action of an interior 
expithding elevatory force uixm tlie crust of (jarth ajipeurs to 
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Mr. HcnnosKy raoM calculated to produce symmetrical relations in 
the linos of fracture and elevation o£ tRat crust, than the squeezing 
or crushing actions iSiat would accompany a series of great subsi- 
dences. 'rho obvious connexion between the disturbances of the 
cnist of the earth and its thickness has produced some remarks on 
tb'*t point. If gravity Avere rigorously perj)endicular to the outer 
surface of the earth’s crust, its thickness might be extremely small 
compared to the earth’s racliufi, or the earth might be solid from its 
surface to its centre : the manner in *which I’rofessor Stokes has 
deduced ClainTult’s theorem shoAvs, as remarked by Mr. Heiincssy, 
that the variation of gravity over the earth’s surface, and other great 
statical and dynamical results of tlio earth’s stnicturc, Avould be 
then precisely the fjume, Avliatcvcr might be its internal constitution. 
But although gra\dty a^'ts pcrpendieulai-ly to the surface of the 
ocean, that does not prove its perpendicularity to the earth’s solid 
crust; suid reasons are addu(;ed for coming to a different con- 
clusion; whence Mr. Hennessy infers that avo cannot at present 
consider the tldckness of the earth’s emst as an inappreciable fraction 
of the earth’s radius. On the other hand, ho considers Mr. Hopkins’s 
estimate of the thiciknoss of the earth’s crust as not conclusive, because 
it essentially depends upon the hypothesis that the process of soli- 
dification of the earth Avas accompanied by no change in the distribu- 
tion of its particles. 

The very clear exj lanalion of tlio Auews intended to bo expressed in 
his late essays, wdth Avliicli I have been favonr(id by Mr. Hennessy, lias 
enabled mo to put other physical geologists in a position to estimate 
their value ; and I luwc thus done justice to one wlio is folloAving 
closely and Avith great ability in the footsteps of Mr. Hopkins. - The 
purely physical inA'ostigatioii of the plicenomona of the earth’s crust 
cannot bo in better hands than those of onr former president and of 
Ids tAvo Irish <*oadjutoi*s HonnesTvy and Hanghton, Avhilst tliere arc 
many of our members AA^ho arc quite capable of following Dr. Daubeny 
in the purely chemical investigation. 

Amongst the jihaonomena which still require much elucidation are 
those of metamoipliism ; and it appears to me that avo are at present 
nlloAviiig our foreign Mends to make a monopoly of that class of 
reseai'ch. M. Delcsse has, for example, distinguished himself by his 
t^fforts to clear up the difficulties which hang over the subject of 
meta morphism ; and I shall therefore biielly notice his ‘ tildes sur 
le Mctamoiidiisim.^ ’ here, as a preparati\'e for an abstract of his 
pajiers, Avhich he haji transmitted to me, and a translation of which 
I projioso to insert in a future number of the ‘Journal.’ 

M. Delosse nghtly observes that the tcmi “ mctamoiqihism,” taken 
in its more general acceptation, comprises all the changes through 
AJV'hich rocks have passed ; and it may indeed be said that scarcely any 
rock or stratum can be studied* in its original condition, as every one, 
whether it be a sandstone, a conglomerate, a shale, a schist, a 
limestone, a trap, or^ granite, has undergone some modification, — 
consolidation beingj a process suhtf^queiit to deposition, and crystal- 
lization subsequent to some form of liquefaction. He then introduces 
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the following classification os necessary to facilitate the study of so 
comprehensive a subject : vizT., 1st, normal or geiutal motamorpliism, 
depending upon causes which nave acted u])o#i grand scale, but 
generally in an imperceptible manner ; 2nd, abnormal or special 
inetamorphism, wliich de])onds uj)on partial causes, \isible in theii* 
modes of action, and generally limited in extent. To tliis la^er 
class of metamorphism, and more especially to metamoi^)liism of 
contact, M. .Dclesse confines his attmiti^i at present, remarking that, 
though it is the most simple, ^t yet affords a vast field for impiiry ; and 
in this restriction he acts wisely, as it cannot be dcmbtcil that the 
sa#wt way to arrive at a correct conclusion as to the possibility of 
certain effects having been produced by the more obscure forces of 
nature, is to ascertain wdiat those forces wliich can he observed 
almost in action, and which have some an^^logy fat least in results) 
with the forces which may bo called into action in our laboratories, 
are capable of producing. * 

M. Delesse gives a goodly list of the various European and Ame- 
rican authors who have in some one point oj view or another, as 
M. Delesse observes, referred to th^ subject since the time when 
Hutton fiist brought it Avithin the range of true science ; hut it 
must be admitted thiit many of these aulhons have meredy :^^ferred 
to metamorphism as a matter of fact, and that some have occasionally 
a.ssumcd for it powcu'S at variance with the laws, chemical and phy- 
sical, of nature. 

Wlicn a dyke or vein of intnided mineral matter can bo so obscr\'cd 
that the portion of the rock of deposition through wliich it passes 
exhibits the effect of its contact, whilst the portions distant from it 
ixdain their original condition, or rather tlioir actual condition 
at the time of the eruption, there can bp no roiusonablo* diffiiiulty 
in assigning the effect to its cause, though there may yet be a 
doubt as to tlie manner in which tfeat cause liad acted. One of the 
b(ist methods of obtaining a clue to this very obscure question is 
to study the different effects produced on vftrious snbKtan*c<>s bj^ the 
same operating cause — bearing also in mind, that here, as in eveiy 
exhibition of natural forces, action aud reaction always acicompany 
each otlier, the intnided rock acting upon tluj mineral matter through 
which it passes, whilst the latter reacts upon the intruded rock, the 
two forms of metamoiphism being thus called by Cotta, direct and 
inverse, and by Foumet exomorphism and endomorphism, — cita- 
tions wliich, it will be observed, I quote from M. Delesse. The effect 
of the direct action of the erupted rocjk is, however, generally groat<u* 
than the inveixie action of the rocks through which it passes, as its 
plastic state gives it a facility in penetrating and operating upon 
the more rigid materials of the enveloping rocjk, wliich the latter 
does not possess. Its action also is, doubtless, assisted (as suggested 
by M. Elio do Beaumont) by the filtration of water charged with 
mineral matter, or by the disengagement of gastjous and vaporous 
emanations from its mass. On this jioint, hc*(\x*ver, it is necessary 
that I should observe that the alw;;traction of certain portions of its 
elementary constituents from the intruded rocl^ of eruption must 
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necessarily induce a very j^reat change in its ultimate condition, quite 
independent of th(? possible introduction into its mass of other ele- 
mentiiry constitue^tfc>i derived from the enveloping strata. Here, 
again, the examination of the reciprocal effects produced by the pas- 
sage of erupted rocks through various substances has the advantage 
of not only showing the difference of the results produced on the 
envclo])ing rocks, but also on the erupted rocks themselves, which, 
liowever different they appeal; in their final condition, may possibly 
be reduced to the same oiigiiud by such inquiries. As M. Delosse 
observes, quoteng an old proverb, ‘‘ just as the woikman is known 
from his w'ork,” so iilso from the study of metamor|3hoKed rocks i^j^y 
be traced out the true history of tlie erupted rocks which have pro- 
duced them. 

M. Dehissc begins his inquiry with direct motamorphism, or that 
diauge prodiK'cd on tlio e7n'clo])ing strahi by the erupted rock, and 
limits liims(^lf first to the tdfects produced by the eruption of tinily 
siliceous ro(?ks, such as lavas, trap-rocks, and granites. Th(3 term 
lava is restricted to tljose flowing mineral masses anhydrous in com- 
position and manifestly of igTie*Mi.s origin. Ti*ap-ro(?ks are hydrated 
mineral masses, the base of wliich is a hydrated felspar of the sixth 
system, anorthoso,and wliicdi may bo therefore calli^d mioilhose rocks : 
they include basalt, dolerite, h 3 q)ente, eiipliotide, trap, diorite, 
honiblende-rock,'groen.stoue, kei>iant;ito, &c., to which are added 
** Sliorzolithe” and . 3r])eiitine. <franite-rocks contain, as an essen- 
tial element, orUiose fidspar, and may be tlierefore call(>d orthose- 
roeks: they include granite (as the tyq>e), syenite?, protogiuo, por- 
phyry, eurite, niiiuitte, and evni '/Heisa. 1'ho family of trachytes, 
containing vitreous felspar, belongs to the oi*thosi‘.-i*ocks ; but, as som(3 
of them are hydrated rocks, such as retiiiito, perlite, phonolite, and 
even obsidian, (ihe imdamoiphism they have produced differs in 
cliaracter from that of gmnitie iMcks, and they must therefore be 
classt?d with the trap-rocks, so that aU hydrated volcanic ro(;ks arc 
grouped together as tiiqrs. Tlic metamorphism produced by granitic 
i*ocks is not so easily traced out as that proceeding from the action of 
trap rocks, since it geiiemlly liaiipens that tlie enveloping rocks are 
also erj^stalline, and that it becomes therefore no easy matter to 
detcH’mine the line of demarcation between tlie granitic nucleus and 
the gjanitic envelope, or to distinguish between the action of special 
and of general or normul inetaiiiorphism. M. Delosse therefore 
begins by exi»lainiiig the metuinorpbie action of trap-rocks ; and he 
investigates the effect pixiduced on mineral substances such as the 
ores of iron, on couibustihle substances, on felspathic rocks, on lime- 
stones, and on siliceous and on argillae^^oiis rocks, first citing the actual 
facts he has cither observed himself in nature or in well- authenticated 
specimens, tli<?n des(?nbing the eniptcd rock and bringing into com- 
pai’ison ^4lie original and tlie^ inctamoiphosed condition of the rock 
upon which it has neled, — the principal inineralogical and chemical 
charactens of all thotee being carefully determined, so that both the 
physical changes of structure and density, as well as the alt(?ration 
of composition fixjtn the loss of particular elementary substduces, 
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may stand revealed. At this point it may bcr observed that liF. 
I)el<5sse soon coin inced himself that the eftect (k heat as an agent 
of metamoi'phism has boon much exaggerated, even that j)orcel- 
lanito, so often assimilated as an igneous product to the vitreous 
slagi^ of furnaces, whicli aro produced by the action of beds of coal 
in a state of ignition, hjtis only very partially owed its productj.on 
to heat. Nor is tliis all, as he considers that J.he same remark 
apxdies to various other rocks, both n»etamoi*phic and eruptive, the 
formation of which has beep, exclusively ascribed to heat. 

To solve a (piestion of this kind, M. Delesse tii-sttsubfuitted tlu^ 
various rocks to the action of heat in the laboratoiy, as the etfbcls 
upon some substances may be very great, and upon otlnn-s very slight. 
The ])risiuatic structure which the lining of ^irnaces assumes by 
heat has often been noticed, as also the •vitrilietl scoiiaceoiis con- 
dition assumed by many substances ; but all^ those bear about them 
marks of their origin which aro easily recognized. As the action 
of heat necessarily vjuies with the composition of rocks, M. Delcsso 
})riedy notices the pocidiaiities of metamoii)litsm which they ex- 
hibit: thus, couihustiblcs lose their filter and volatile constituents, 
and aro con verbid into chiu’coal or (*oko, l)iit aro never by heat 
alone tnuisforraed into authracit(v, — the temperature iiecesf^iry for 
producing tliose eftects being mucli less tliau is usually supposed, 
as the lieat refpiired for distillation of the bituminous matters ranges 
Irom 50(F in turf and 572° in lignite, to 752° in coal and aiiibrji- 
cite, or in aU cus(is a temperature below nul lieat. On tins point 
M. Delesse observes that, admitting the i)rogrcssivo increase oF 
temperaturo in pem^trating towards the inteiiorto bo at th^^ unifonn 
rate of 1° for (>0 fi'ot, the liigbost temperatiii’e above named would b«j 
possessed by a ix)ek (jrupted from a deptli gf about Oi niile.s, — whilst 
the great change j)roduced by the expulsion of the’hirger portion <>f 
the water of the combiLstible subsflinces being effected at a tenipora- 
ture little above 212°, the eruption of a rock Irom a dei>th of 2^ 
miles would be sufKcicnt to produce such afi (*lfcct. 1 need scarc(?ly 
observe that this reasoning simply im])lic*s that an increase of tem- 
perature i)ro])oriionate to the (U^plh below the surface of the (‘arih 
is an observed fact, and leaves ♦lutouched the question as to tlu^ tna* 
cause of that increase. It is only necessary to name tlie other agen- 
eios whiiih M. Deh.'sse (;ites as cajiable of abstracting the bituTninoiis 
and volatile matter of combustibles, siicli as benzine, its(*lf a prodind 
of the distillation of coal, alkalies and alkaline carbonates, and highly 
heated currents of water, charged with minerid and os])e(daIly alka- 
line matftjr, traversing the beds of combustible matter wlum sitnat<*d 
deep in the interior. M. Delesse indeed conclmles from this latter 
fact, that the ^difference between lignite, coal, autliracite, ami giuplnte 
is rather due to the metamorphic action jiroduced by this a(]uci)us 
action than to a simi>le diy distillatiofi. •* 

Pui*o calcareous rocks Avould lose by heat alone their carbouie acid, 
and be bj*ought as caustic lime into a conditiMi to undergo furtlier 
cliai^o ; but marls or impure limestones might enter into fusion, 
and Thereby undergo a complete change. 8idpli# to of lime, even at 
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a temperature of 248°, loses its water ; and, if lieated to a much 
higher teniperaturer, does not regain i^. ; ‘so that it may be reasonably 
assumed that con/act with an igneous rock of intrusion would 
change gj^psum into anhydrite. 

The action of heat upon siliceous rocks is somewhat different in 
character, and had been the subject of a previous essay of M. Delcssc. 
Their fusibility diramishes with the increased amount of their silica ; 
and tliey fuse oillier into ae glass or into a scoria more or less 
crystalline, at the same time being diminished in density, and after 
fusion being rifidily acted upon by alkahcs. 

As prismatic sandstones are often found in contact with trap- 
dykes, M. Delesse has tried what the effect of the action of alkalies 
would bo on a sandstone fonning the lining of a furnace, and w^hich 
had assumed a prismatic condition iis the effect of heat. This sand- 
stone was very (piartzosc and cellular, or medted only in some few 
points. When boiled in a concentrat'd solution of potash, 4-5 of the 
silica was extracted, — this experiment proving that, by the joint 
action of heat and the alkaUno constituents of an igneous intru- 
sive rock, the mctamoridiic effects would bo considerable, as tlie 
rock is brought by the heat into a condition in wdiich it l)ecomcs 
subject^ to the alkaline action. 

It is manifest that hitherto M. Delesse has estimated the eff'oets 
produced under the simplest aspect of the opc'rations of natural 
causes ; hut, us in i. aturo the causes arc complicated or combined (for 
example, in volcanos, w'here heat acts in the interior of the earth 
subject to the modifications duo to pn^ssure and the action of 
vapour and disengaged gases), ho then 2 )rocecds to give examples of 
the altomtions both of miiiei’als and of rocks by sul)terranoaii igni- 
tion such as often occurs in coal-mines. Thci heat thus produced, 
ami under such Circumstances, has been found sufficient to volatilize 
the water, and disengage the* 'carbonic acid of the argillaceous 
caihonate of iron, and to pnxhicc a eonsidoinble change in its 
physical cliaraeters, wliilsH; combustible substances have also undergone 
material alteration in such a process. In this latter case, the carbon 
being dissipated, the ashes are sometimes too refractory to melt, as 
at Menat in Auvei'gne, Avhere the rsli ])roceediug from the spon- 
taneous comhustioii of a hed of lignite is a schistose and pulverulent 
tripoli coloured red by oxide of iron, whilst in other cases they have 
melted and are vitrified. Considerable change may be effected also 
c>ven where the combustibles are not burnt, as the observations of 
M. Drian, quoted by M. Delesse, prove — on such natural combustions 
at the Montague do Feu uear Lyons. The first alteration is indi- 
cated by the coal becoming iridescent ; by a further change it 
becomes cellular and cavernous, as W'cU as harder and more brilliant, 
and finally passes into a coke with metallic lustre : and such altera- 
tions hat’fc been extended to - a distance of several yards from the 
ignited coal, the metamorphosis hero produced being analogous to 
that observed in contact with trap-rocks. Siliceous rocks are acted 
upon nearly in the same manner as by ordinary calcination : they 
lose tlieir w’ater or pther volatile constituents ; they become, if argil- 
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laccous, agglutinated together, tinted of varioui^ colours, ribanded 
like jtisper, still prcseiTing tniges of stnitifujatioi^ fj’iigile, hard, and 
sonorous, of "whitih porccllanitc is an example# and if the tempera- 
ture be veiy high, they are melted and form vitrihed substances, 
just, like the slags of a forge or furnace. 'L'liese subteiTanean com- 
bustions yield also' volatile and sublimed i)rodu(*hs like volcanos^ as, 
for example, the combustible gases, vapour of water, specular iron, 
sulphur, hj-droehlorate of ammonia, gand other salts. It is righi, 
however, to observe, that though the idimtity of the effects produced 
by artificial calcination 'witn those produ(;ed by th<^ combi ust ion of 
beds of cotd or lignite is fully establislied by those observations, it 
can hardly be said that tlie conditions iu*o tlioso of rocks exposed to 
inUmsc heat under great pressure, and totally , excluded from the aii*. 

This latter case is more nearly repres^nted^by the eliects pro- 
duced by lavas, which is the next subject of the inquiries of 
M. Delcsse, who names all those authors w'flo had prei'oded liini in 
such investigations. At the Puy de Montchie, in Auvergne, trunks 
of trees, more or less carbonized, are found imbedded in the volcanic, 
debris which forms the base of the l^uy. The charcoal thus formed 
is of a rich black colour, and of a metallic lustre ; it is friable, very , 
porous, light, and soils the fingers; it has preserved its original 
woody stmeture, and by MAI. L(x?ocq and llouilK't is considercxl to 
have belonged to the birch. It is readily combusted e ; and its com- 
position, as determined by AIAl. Lecoeq and lloiiillet, is — (^arbon, 
i)2*50; w’hito ashes, consisting of I'arbonato of lime, w itli traces of 
silica and alumina, 5*00 ; loss i)y ignition, 42*50 ; so that it is evi- 
dent that the water and volatile matter had not been fully exjxdled 
l)y the igneous rocks, to the action of whicli the comhustiblc body 
had been exposed. ^ • 

The composition of another example of wood Ci«i>onize71 by lava, 
from Auvergne, M. Delesse found k)be — carbon, 18*75 ; ashes, 40*48, 
c^onsisting of carbonates ol’ linu^, 0*21, oxide of iron with a littitj 
alumina, 40*27 ; loss by ignition, J14*77. •As charcoal f^mned arti- 
ficially contains, when manufactured in damp air, not mon^ than 20 
per cent, of volatile matter, it is clear that, even in this cxam])le, cal- 
cination imder such circumst^Tua's has only i)tirtifilly expelled the 
volatile matter of thewnod, whilst both analyses show that the chanioal 
lias been impregnated w itli mineral subvstances ; so that the Idack or 
red charcoal, produced by the action of the lava which, as at Vesuvius 
where these effects may be studied, envelopes the wood or otliivr vege- 
table substances, is in a much more advanced stages of melamoi’phosis 
tlian any artificially-formed charcoal, i'clspatliic bodies undergo very 
material change from contact with lava : thus tin; granite of the 
Roches Rouges, near the Puy, has assumed a pi isinatic siniclure ; 
the fragments of granite of Denise, near the Puy (Haute Loire), im- 
bedded in a v olcanic scoria, liave bcciwpartly molted, and ha:^c assumed 
a cellular stnictiire, the cavities being duo to the dissipation of the 
mica, which is the most fiisible of the constiUionts of grsinite, whilst 
the quartz, wdiich is the least, r<#mains distingnisliable. « 

Jlaiiy other exanq>l(’.s of the fusion, either ^»artial or entire, of 
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granitic rocks arc cited, the effects being similar tb that produced on 
granite in a glass^making furnace, ^thb quartz alone resisting the 
action of the heat^.; but M. Delesso observes that, independently of 
fusion more or less complete, felspathic rocks become impregnated 
with “ for oligistc” and other sublimated products of volcanoes, and 
hay(^, like other rocks, been sometimes attacked by acid vapom-s. In 
fa(!t, metamorphosis, under such circumstances, depend on the 
action and reaction between the active rock and the rock acted 
upon, as also upon the effects juoduced by other agencies, due to the 
(>ni])tion (ff g»»es and vai)Ours, simultaneously wdth the principal 
agent, the enipted rock. 

In calcareous rocks it is remarkable that, though in general they 
ai*e, by conbict with lavas, rendered crystalline and granular, or in 
some (itises highly^ sacclviroid, like marble, they appear on other 
occiasions to have undergone scarcely any alteration. This meta- 
morphisni, due to luiat Combined with pressure, has been well under- 
stood since the experiments of 8ir James Hall, confirmed as they 
have been by those,, of several subsequent chemists : M. Delesso 
obs<?rvcs, however, that ncithA* a great amount of pressure or of 
heat is necessary to produce it, and adduces as a proof the pro- 
duclioii of crystalline stidactitc^s, and even beds of a similar lime- 
stone, without the aid of h(>at, — an example not, however, in my 
opinion, analogous, as in this case the molecules liave been enabled 
to move by a previous solution of the body in water, wherojis in the 
other the cohesive attiiudion between the pariicles required the action 
of heat to allow mobility. It appears to me, indeed, that the occa- 
sional absence of the cfiects of inctamorphic action indicates that in 
sii(h ('ases the i)ressure had not only prevented the escape of the 
volatile' (Hmstitueiits, but had also neutralized the effort of heat to 
destj’oy the force of cohesion, and thus to allow the particles to 
move amongst thmuselves. If sop»it is due to some modiffeation in 
the circumstaiici'M, as yet to be explained by positive facts, though 
easily gucs^t'd at as a S])dmlation. Otlier more complex effects, such 
as the introduction of magnesia into the rock, or (in the case of the 
saceharoid limestone of fc^omma, specially studied and described by 
M. Dedessti) numerous minerals, arq. due to tlie reactions before 
noticed in resjiect to felspathic rocks, the limestone being originally 
marly or impure. Pure siliceous rocks, such as quartz, are acted 
upon in n similar manner to granite, but have been los*s affected. 
Fragments of (]iiartz found imbedded in lava have become opake, 
and have been iissured, but rarely melted, and then chiefly on the 
surftu^e. The ])resonco of an alkaline solvent may, however, con- 
tribute to a mere peifect solution ; and then the silica woidd bo 
absorbed in tlic mass of the lava. 

The effect of metainorphic action on argillaceous rocks is loss 
complote,«as the surface muy.be vitrified, and no alteration pro- 
duced on the interior ; still, however, gaseous matter has in some 
instances been expelliMl, and a cellular internal structure has been 
the result. <^1. Delesso then sums tUp the eflbcts thus : either a cnl- 
(ination more or Ics^ complete ; the assumption of a stony, cellftlar, 



115 


ANN^ERSARy ADDRESS OF THE PRESIDENT. 

or vitreous structurfe ; sometimes a complete solution, probably partly 
duo to the water combined witl^the rock, 

I hope that what I have said will give a fliir^idea of the sys- 
tematic and able manner in which M. Delesse has treated his sub- 
ject advancing step by step from the simple to the compound, tho 
laboratory of the chemist leading to Nature’s i)reseiit labonitory 
volcano, and that again to tho more recondite sources of meta- 
morphism, viz. trap-rocks ; but, as to fallow him through fbe latter 
would require im inordinate^ space, I must merely content myself 
by observing that the same order is observed, and thali every step of 
the investigation is illustrated by numerous examples, either based 
on the observations of others, or on his owm, as well as by tho che- 
mical, analysis of many of the products of metamoimhisra, — whilst the. 
results ar(j striking proofs of the value of Del^sc’s inquiries, and 
of the ability with which he has pursued them. In respect to com- 
bustible substances, lie deduces from his inqffiries that they appear 
under four aspects, corresponding to the differont degrees of normal or 
general metamorphism, namely graphite, anthni^^ite, coal, and lignite, 
and then illustrates the action of tho tr^)- rocks upon each. New Cum- 
nock in Scotland has afforded many illustrative specimens, oiiginaJly 
(iolloctcd by M. lloucS analysed by M. Delessc, though heje it is 
lightly assumed that the coal has passed through the several stagers of 
metamorjdiism up toanthnicito,and finally graphite, through the action 
of the trap, having become impregnated in the course of tho change 
^ with a large amount of mineral matter. Tlio lignite of Onnmak in 
(freenland, collected during tho recent voyage made by Prince Na- 
poleon, and, where in contact with the trap, metamoqihoscd into an- 
thracite, exiiihits oven more striking results, as by analysis it is found 
to consist of carbon 50*04, water and traco^ of bitumen IfyfjO, car- 
bonate of lime 18*43,^of magnesia 0*27, of iron 2-0;i5 alumina 7*08 ; 
th(i anthracite having hecorae iweless as a combustible, being 
liiglily inqnegiiatcd witli mineral matter, sometimes in the foim of 
veins. WJiilst, however, these are the effects of contact ^^ith tnip- 
rocks, ^r. Delcsse points out, from various examples, that coal and 
anthracite, Avheii imbedded in tho trap, may have escaped such 
external mctamoi pliisra, — as an illustration of which, he citc^s tlic 
comhustiblc, ajiparently a lignite, of Dellys in Algeria, observed by 
M. Villc, which, though imbedded in trap, has not passed into the 
state even of chan^oal or of coke, as it would have done in contact 
wuth lava ; but has been simply changed into a diy coid, wdiich under 
distillation yields bituminous and ammoniaeal matter. 

M. Delessc deduces from this partial change a reason for con- 
sidering the heat comparatively feeble ; but I am more disposed to 
ascribe the differences of result to the more or k^ss porous charactcir 
of the enveloping trap, and the consequent greater or l(?ss facility with 
which the volatile ingredients might hoA^e escaped from the enmbusti- 
blcs, although it is very possible that the heat in this case may not 
have been very excessive ; and the imprognatio» with mineral matter 
indicates, as in other eases, that the metamorphism is d^ie in part 
to otlJbr causes, and not to heat alone. Tlic (*hjnge produced is, 
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indeed, of two different kinds, which point to differences of action, 
as, for example,^ the production o^ a more compact combustible, 
whether coal, anthricite, or graphite — ^tho density being increased ; 
or the production of a truly carbonized substance, in which more 
or less of the volatile matter has been removed, and its density 
c^piinished. M. Delessc offers some theoretical considerations on 
the subject of this description of metamorphism. The prismatic 
character so frequently observed he attributes to simide contraction 
or desiccation, not requiring a very bi^h tcmperatiu’c, and he cites 
the fact, some combustibles, when dried in the air, lose a part 
of their volatile constituents, and assume a prismatic cliaracter ; the 
introduction of mineral matter he ascribes to filtration, aided in most 
^ cases by aqueous solution, and points out how the action of trap-rocks 
upon the usual sSdime^^tary rocks of the (jartli’s crust, all being 
more or less siiturated Avith Avater, must produce streams of hot 
water, AA-hich, acting' upon the rocks, Avill become charged Avith 
saline and alkaline matter, and thus become a powerful instrument 
of mctamoiphisin, fi|^jt by rcjmoving the A^olatile matter of combusti- 
bles, and then by acting ehonfically upon them through the instm- 
inentality of the mattcir held in solution. 

The action of heated Avuter, penetrating cither by fissures or 
through the pores of a rock, may often exidain cases of mctamoiqdiism 
where no igneouS rocks can be traced, — for example, in the Alj)s, as 
quoted by M. Delcsse, Avhere comlmstiWes of the Jurassic age liave 
been converted into anthracite. Scotland and Ireland, as Asell as, 
other countries, including Norih America, haAX» afforded numerous 
examples of tJio effects produced on rocks of various geological ages 
and physicid stnujiurc ; but, tempting as tlio subject is AA^hen handed 
by M. Delessc, I sliall 119 av IcaA^e it, confidently tioistmg that some 
of the able chemical philosophci*s of our own Society and country 
wdl be induced, by what I lia\v» said, to give M. Delessc the gra- 
tification of knoAA^ing that lie has kindled enthusiasm in the minds of 
those so ftiUy qualified th folloAV his example. M. Delesse adopts the 
same system of inquiry as Bunsen and Senft* in (lormany ; and L 
hope that cre longj aa"c shall have our OAvn eheinical geologists, in 
llaiighton, Galbraith, and otlicrs. • 

The papers or essays whidi I have hitherto noticed afford good 
examples of the purely chemical and physicjQ modes of investigatiug 
the condition of the cai'tli’s surface ; the one 1 am now about to 
noti(*c introduces a noAv principle of examination, and is pecidiar to 
our OAvn member Mr. Sorby. The microscope has imqncstionably 
done most important scrAice in man3r delicate investigations connected 
with both inorganics and oiganic tissues ; and all must remember the 
beautiful results displayed iu the ‘ Odontography’ of Owen, and in 
the Avorks of Carpent er, Qiiekett, and BoAverbank : but it was reserved 
to Mr. Rorby to apply this pov erful instrument to the examination of 
the internal structure of rocks, and to deduce from it many philo- 

* We are indebted to*Krr. J. Morris for an excellent abstract, in the ‘ Journal,' 
of the able Vork of JJr. Ferdinand Seiih. It supplies what was wanting in the 
iiiineralogical cIassifiC|tiou of rocks by Brougniait, namely, their cbemical analysis. 
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sophical conclusions of high interest. Mr, Sorby’s application of the 
results of his inquiries to the e^a^lunation of thcpl^nomcns^of clea- 
vage is frcsli in our recollection ; and ho has sinijp pointed out the 
■misapprehension of liis views which even Professor Tyndall has 
shared with many othois. Mr. Sorby intended to show that the 
compressive force, which he considers essential for the productjpn 
of cleavage, acting upon the unequiaxial particles of mica, •would lead 
to their arrangement in phmes corrcspoiiding to those of the induced 
cleavage, and, consequently, Jhat the cleavage in slatc-rocks is moi-o 
perfect in jiroportion as the quantity of mica present inejoases ; and he 
finthor states, “ there are scarcely any rocks whose particles are not 
ime<piiaxcd, and I must still maintain that, other circumstances 
being the same, those have the best cleavage that arc composed o:^ 
particles whose Icngtli and thickness diltei;i mosfl’^ It is thoitdbrc 
not as being the piimaiy cause of cleavage, but as influencing its de- 
gree of perfection, that Mr. 8orby cited tlie nftdo of arrangement of 
the particles of mica in slate and other rocks ; and few will doubt 
that so far his reasoning is correct, as the plages of crystallization 
will naturally beepme coincident with the planes of cleavage. In 
his paper on the Limestones of Devonshire,” Mr. fi^orby, in a - 
similar manner, endeavours to show that the unequiaxod particles 
have by compression been thimvn into planes, perpendicular to tho 
direction of pressure, ■which have become the points hr spaces of least 
I’osistanco of Professor Tyndall, or those in wdiich, according to my 
■ view of tho case, the reaction to pressure exceeds the cohesive forces, 
the planes in fact of least cohesion. In another paper, also of recent 
date, Mr. Sorby endeavours to prove that tho terraces in the Valley 
of the lay, north of Diinkeld, have been ‘^formed by the combined 
action of the river aijd of the sea wlien it jvas at a relaliviSy higher 
level and this idea he ingeniously supports by sltOAving that the 
stratula of the hands of lipplc-diift^r drilt-bodding, di]> on the whole 
along a Tn(?an line to one side, being that to \vliich the ciin'cnt flows 
or in whicli the directing pressure is upplicjfl, just as in hJlj previous 
expeiiments in tli(3 preceding paper, — a current therefore >vhich alter- 
nately moves in two directions natiunlly giving nso to successive 
opposite dips of th(^ stratula. •Having ably maintained his views, 
Mr. Sorby judiciously adds, “ it must not he supposed that 1 wish 
to make it appear that the terraces in all other valleys arc duo 
to the same cause, — as one sot of circumstances may have formed 
some, and another set otlmrs. ^lotliing, in my opinion,” he adds, 

can be a greater obstacle to a correct intcqirctation of such phe- 
nomena, than to conclude that all tilings which appear similar arc 
actually identical and have had a similar origin,” — remarks, in tho 
truth of whk*.h 1 fully concur. 

Ill tho papers of Mr. Sorby which 1 have been noticing, the mi- 
croscope was appMcd to the eliicidation. of the manner in which tho 
constitinmt pjirticlcs of rocks had been arranged, and thercjhy to tho 
exjflanation of tho true diameter of some important physical phaenu- 
mena. In the i)apdr which Mr. S«rby contributed to our proceedings 
diiiiiJg the present session, the same instniment ^las been applied to 
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the examination of the Microscopical structure of Crj^stols, with a 
view to <tie deten/.ination of the Aqi 4 X)us or Igneous origin of Minerals 
and Hocks,” whijdi h one of the most abstruse find difficult questions 
in physical geology. As a general rule, it must of course be admitteiU 
that the molecules of any substance must be endowed with a power 
oCmovement before they can arrange themselves into any definite 
form ; and; as regards mineral substances, it has therefore i)een always 
considered nccessoi’y that th#y should be in a state of solution before 
tlie elementary constituents, of wliich ^hey are composed, coidd re- 
arrange ttieirrelves into a (lefinitc crystalline form. Taking, in the 
first place, notice of artificial crystals, since the whole process can in 
them be brought under actual observation, Mr. Soiby points out that, 
^though the cohesive force of the particles is reduced to a minimum, 
it is not absolute^ d(>stroyed, and hence that, in the act of ci'y- 
stallizing, portions of the solvent surrounding tliem at the time of 
formation would be oiren caught uj) and enclosed within their solid 
substance. When, therefore, crystals are ])roduccd by sublimation, 
either .air or vapour is imprisoned, which, on being condensed by cold, 
leaves apparently empty cavillbs or alr-v<iviiks ; when the cTyst.alli- 
zation is from an aqueous solution, are formed; when 

from lyii igneous solution, the crystals which separate themselves from 
the fused’^stone solvent may be expected to catch up and entangle in 
their substance ^omo portions of the mineral bath, which on cooling 
resume theii’ original charac^ter, and produce what may be called tflass- 
or sione-caviiles, Ti .e tliflerences between these several foinis of ca- , 
vities can be readily distinguished with suitable magnifying powers, 
and thereby afibrd the means of determining under what conditions 
the crystals had been fonned : as, for (Example, erysbals containing only 
fluid- cavities, from aqueous solution ; crystals containing only stone- 
or (jlass-cavitiesj from igneous fusion ; ciy* stals containing both water- 
cavities and stone- or (jlass-cavitie^f, from the combined influence, under 
great pressure, of highly -heated water and m; Ited rock : and, further 
tlian this,That in tho cake of fluid-cavities, the amount of water pre- 
sent affords a datum for determining, from the amount of condensation 
it appears to have undergone since the original formation of the cavity, 
the temperature it possessed when evtirely filling tluj cavity. In like 
manner, Mr. Sorby considers that empty cavities indicjato tliat the f*.ry- 
stals containing them have been foimcjd by sublimation, unless thert^ 
is reason to believe that tho enveloping matter was siitficiently ])orous 
to allow the imprisoned fluid to esifapo, or that the cavities were 
merely bubbles due to fusion. Tho number of cavities may be ex- 
pected to increase wdth the rapidity of ciy staUization, whilst a total 
absence of cavities indicates either very slow crystallization, or the 
cooling of a fused homogiaieous substance. These general princiifles 
are then applied by Mr. 8orby to tlie study of natiuul crystalline 
minerals^and rocks ; and he d<^duccs from tlumi many higlily interest- 
ing results ; for example, tliat tho fluid-cavities in rock-salt, in the 
esdcareoiis spar of mcnleni tufas, in vein-stones, in ordinary limestone, 
and in gyi>sum, indicate that theses minerals were formed by deposition 
from solution in ^vj^ter, at a temperature not materially different from 
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the present — a conclusion wliich equally applies to other minerals 
found in the veins of various roc^,— whilst the matylluid-eavitiesiu 
the constituent minerals of mica-schist and the soc^s associati^d with 
^ show that the metamorphism to which they have been subjected was 
aue, at least in part, to the action of heated water, and not alone of 
dry heat and piu^ial fusion — a conclusion which should be cojp- 
pared with some of the deductions of M. Delcsse. 

The structure of the minerals in erupted lava shows that they were 
generally deposited from a mass in the state of igneous fusion ; but 
as in some of the blocks cjtH^tcd from volcanos, crysip-ls <iro found 
wliich contidn ivater-cavtties,m addition to stone- and glass -cavities, it 
may be fairly assumed that they were formed under groat pressure, 
when both liquid water and melted minerals were present, and that^ 
the minute crystals which the iluid-caviticj^ of tffoso aqueo-igiieous 
minerals generally contain have been deposited on cooling from the 
highly- heated water which once filled the cii'ftty. The minerals in 
trap-rocks appear to have been of genuine igneous origin, though 
they have be{m siibseciuently much altered by t^e action of inliltra- 
ting water, from which many other minerals have been also deposited. 

The quartz from quartz- veins appears to have been i’a;j)idly de- ^ 
posited from solution in water, the temperature of which inust^ from 
the diminished volume of the water by cooling, havi^ Ix'on consider- 
able, about 329° ; at a still higher tomporature, mieft, limcstoiu^, and 
probably even felspar were deposited, showing, as has Ixjcu asserted 
,by M. Elie de Jieaumont, a passage from quartz-veins even to gianitc, 
and that the one therefore can scarcely he sei)ai’atcd, iis a rock ol‘ d(>po- 
sition, from the other as a rock of purely igneous fusion. Whilst, 
indeed, in the (juaitz of highly quartzoso gninitc, the liquid- charities 
are so numerous as to number millions even in a cubic inch* and the 
water they contidn amoimts to 1 or 2 per cent, of tlfe A^olume of the 
quartz, so that they might he» eoii#idered the result of iin aqueous 
solution, both the fols])ar jind quartz exhibit stone-c.avities exactly 
similar to those in the crystals of fnniace-Htags or of emitted lavas, 
and therefore indicate the conjoint action of igneous fusion. The 
great conclusion wliich Mr. Sorby dniws from this fact is, that gra- 
nite is not a simple Itjneous bul^ rather an aqueo-it/neoiis rock, pro- 
duced by the combined inlluence of liquid water and igneous fusion, 
under simihir physical conditions to those existing, far below the 
surface, at the base or focus of modem volcanos. These deductions 
of Mr. Sorby arc in confonuity with the views of Scrope, SchccTor, 
and Elio de lieaumont ; and he even agrees with them in consider- 
ing it probable that the difference betAveen erupted trachytic rocks 
and granite, both of which are included by M. Durocher (in the jiaper 
on Avhich I hav^ already commented) in the same class, as procecjcling 
from the saino mwjma, is duo to the presence or absence of the water. 

In whatever light we regard the paper of Mr. Horby, wl.etlicr as 
founding upon microscopical ohscrvittions a new explanation of the 
conditions under which rocks have been formed, or as jinwing from 
them the intimate aCfesociation of water with the constituents of mi- 
neralft independently of the simple water of crystallization, it cannot 
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but be received by the Society as a striking exemplification of the 
zeal, originaKty, sgad success with wj^ch ho carries on his researches 
in physical geology, e 

Cleavage. — In my last address I was necessarily obliged to ente^ 
at considerable Icn^h upon the subject of cleavage, in order to do 
jujjtico to the labours of oiu’ late most distinguished and most lamented 
President, and I shall tlicrefore refrain from anything more tlian a 
very brief reference to what f has since then come under my notice. 
The report upon cleavage presented to the British Association in 1856, 
or antcricr tf. my address, but published subsequently, has been 
divided into two sections : the first, of a historical and descriptive 
character, is that which has now appeared ; the second, which will 
*be theoretical, is reserved for a futiu’e period. With his usual ability 
Professor Phillips fias co/’recited some errors of detail in the observa- 
tions of his predecessors; and it may be’ said that he clearly establishes 
the following phases fn the progress of a subject which he justly 
characterizes as English ; viz., Ist, the recognition of the necessity 
of a great leading oi; general cause, instead of a partial or acci don till 
one, by Professor Sedgwick 2nd, the more perfect connexion of 
cleavage with pressure, by the methodical application of the plim- 
nomena of distorted shciUs to its explanation by Mr. I). Sharj^e ; 
3rd, tfie illustration of many points connected Avith cleavage, ])y the 
microscopical intestigations of Mr. Sorby ; 4th, the experimental 
investigation of the (dfects of pressure in producing cleavage, by 
Professor Tyndall. The “ fundamental generalization^’ of Professor 
SedgAvick, to use the expression of Pi’ofessor Phillips, has been illus- 
trated by many observers, and especially by the two brothers Jiogers 
in their graphic account of the Appalachian chain in the United 
States ; and I will only add, that whilst there can be no doubt that 
cleavage *has, in* many of the cases which came under the obsen-^ation 
of Mr, Sharpe, been the result o^ preesure, it still remains to prove 
that pressui’o has been the only cause of clcavtige — or at least that 
pressure has ahvays ac^ed in the same manner, in order to bring 
within the scope of calculation some of the examples cited by Pro- 
fessor Phillips, such Avaved cleavage,” cleavage varjdng in its 
anfjfle according to the A^ariation in the mineral composition of suc- 
cessive strata,” &c. In my last address I gave my opinion as to the 
natural law upon which cleavage might be supposed to depend; and I 
must still say, that Avhen Professor HedgAA ick expressed the idea that 
the cleavage in moimtain-masscs is so regular as to appear hke the 
results of enormous crystallization, he seems to haA’c exhibited that 
keen appreciation of natuml phenomena for Avhieh ho has always 
been remarkable, and to have had in his mind the fact that crystals, 
being formed by the apposition of successive layers of iholecules draAvn 
together by the force of affinity, subsequently cleave in the direction 
of these ^layers — the cohesive ibree between the molecules of any one 
layer being greater than between the molecules of two adjacent layers. 
At th(j last meeting cf the British Association, Professor Haugliton 
illustratedp his preceding calculatron of the effeet of pressure in dis- 
torting organic ix^ipains, by an ingenious model, Avhich showefu that 
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as a general rule, tlicro is not a greater extension of a distorted fossil 
in the Hne of the dip than in that of the strike of |leavagc. 

Glaciers , — ^Tlie rescandics of rrofessor TjnidaJi 04 the properties of 
ice and the phtenoiuena of glaciers ha\iQgboen alluded to in the pre- 
ceding remarks, it seems to me desirable to offer a few observations on 
that interesting subject ; for, though glaciers are not at present recejg- 
nized as having at a comi>aratively recent epoch extended their action 
over a vast extent of Die earth’s surfate, plain as well as moun- 
tain, they have been still more intimately connected ^dth the general 
history of the earth, by the researches made, especiallj^ by •Professor 
llarasay, to detect traces of their past action, not merely on ancient 
rocks, but within the periods during which such rocks were deposited. 
Ihe great 'difficulty in accounting for the i>rogressive moveracmt of 
glaciers, is to provide a sufficient force to pu^ siiclT ponderous masses 
into motion, and to keep it up*notwitlistiindiiig the retarding force 
of friction. Some of the oarHost investigatoTs, as Saussure, con- 
sidered the force of gravity as sufficient to produce motion, whilst 
the melting of the ice in contact with the earth Reduced the friction 
to a minimum, or, in the words of Mr. Mallet, placed as it wore liquid 
rollers imder the ice. Anterior, however, to this mode of explana- 
tion, the Swiss ])hilosophcr, John Jacob Scljouclizer liad advanced 
a totally diiferent one in bis ‘Itinera per Helve tiie aljnnas regionos,’ 
a work ’which was published by Vaudon of T^eydefl, in 1723, and 
decMcated to Sir Isaaci Newton, then President of the lto 5 "al Soci<dy, 
which Scheuchzor was a member. Schouchzer obseiTcs that tlio 
movement of glaciers requires not to be explained by any miraculohs 
jjgcncy, but is entirely dependent upon natural causes ; for ho adds, 
“ 6 k)lct nempc aqua a tergo montium mpium(pui glacialium deHuens,* 
vcl in fissuris ii)sis ct interstitiis aliis glac;ialij)us collecta, et lArobiquo 
conglaciata, quoniam amplius in hoc statu reejuirit^spatium (con- 
testantibus id experimontis circa fiiigus ct glacicmi institui solitis), 
undiqua(|Uo premcro et earn quidem glacitn partem cpim libemni 
aerem respicit, ct pascua decUvia actu ipso •propel lore, et una laim 
glacie arenam, lapides, saxa etiam grandiora, quo ipso hypcrbolica 
iUa purgatio simul cxplicari et facile intijUigi potest.” All will 
remember the ingenious manner Jn which Agassiz, following (har- 
pentier, adopted and applied this theory, by assuming that a multi- 
tude of capillary cracks are fonned at night, — that water produced by 
the melting of the icc on the surface by the sun’s rays during the day 
filters into the cracks, and is frozen and therefore expanded at night, 
when, by the expansive force of so many frozen seams of water, the icc 
is put in motion, new cracks are formed, and all is ready for a repe- 
tition of the same results. This theoiy was at first as popular as tho 
simple giavitntfbn-thoory had at first been, when Professor James 
Forbes, considering it too hypothetical, entered upon tlie investigation 
of the subject, and, after most laborions personal research in the 
Alps, guided and supported as they were by the light and rigour of 
his philosophical mind, brought forward facts «and rcjasonings not 
merely to overihrow^ho hyi)othesi« of Agassiz, ])ut to pFOvc that, 
howe^r difficult it may be to reconcile tluj motjon and tho other 
phfenomena of gifaciers ^rith^ the gnivitatioq- theory so long as Jho 
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glacier is considered to be composed of solid ice, his observations 
tended to show tb^t all the phmiion^na are analogous to what might 
bo expected in a jnoring sonaifluid or pasty liquid like lava, and hence 
that a glacier ought to be considered ice in this imperfect state of 
condensation. However difficult it has been to ordinary observers to 
convince themselves that the ice they saw before tliem with its lofty 
pinnacles and its huge crerfees, and which they could split with an 
axe into angular fragments, was a semifluid substance, the' theory of 
Forbes has yet for several years been received as a satisfactory ex- 
planation* of ^e phsenomena; but Professor Tyndall has now satis- 
factorily proved that the structure of ice (a stincturc) which had 
been previously ably illustrated by M. Schlagintwoit) is such that 
it can be rc^adily cinshed into its constituent j)ai*ticles, and figain by 
pressure reconsoli<iatcd,„80 as to confonii to all tlie variations of form 
of the mould through which it is ffhoed. The comjuirison of the 
results of dii'cct expenment at the labonitor}’' of the Iloyal Insti- 
tution with the actual phienotncna of the ghicioi’s themselves has 
convinced Professoii^.T^uidall, and I may faii’ly say every one who 
has listened to or read his lectures upon the subject, that his exj)la- 
nation of the mode in which ice is enabled to pass through all the 
accidents of movement, and to change its form without losing its 
continuity, is as satisfactory as it is philasojfliicjal ; but it must he 
(ivident to all, that tlic thcor>^ of Professor T>ndall explains all 
the phenomena of glacier- motion, but not the cause of that motion. 
Pi*ofessor Forbc's had this latter point in view when luopounding his 
theory of semifluidity j and wo must now look to Professor Tyndall, 
wdjo stands, from his zcjd, intelligence, and high mental iifiining, 
in the foremost rank of iVlpiiie observers, to clear up the only diffi- 
culty now remaining.* ^ 

Dvsanptive Geolof/y, — The great zeal with which palaeontological 
research lias been pursued, and ho vast accession to the numbers of 
extinct animals and plants, have necessarily required tlu^ coojieration 
of the most ablo naturalists with the geological explorer, in order to 
ensure a correct determination of the epochs of the earth’s history by 
the peculiaiiiies of their respective faunae and florae. The geologist 

* On this point I think it right to refer to ilic pai)er of my respected friend 
the Rev. Canon Moseley, F.R S., on the motion of glaciers, published in the 
* Proceedings of the Royal Society/ ami in which he adopts the facts of Forbes 
and Tyndall as being satisfactorily eslahlished. He considers the motion due to the 
successive expansions and contractions of the icc according to the variations in 
its temperature, just as in any other solid, and independent of the congelation 
of water which may have littered into its cavities. This theory he illustrates by 
a curious fact, observed first in a scientific manner by himself, at the Cathetlral 
of Jlristol, The sheets of lead with wliich a portion of the building had been 
covered are observed to descend gradually down the inclined plane of the roof, 
even tearing out the nails by which they have been fastened to the Vafters, and 
that solely by their suct^essive expansion and contraction. This substitution of 
the simpte principle of the contraction and expansion of the ice as a solid body, 
each tending to promote its descent on an inclined plane, for the hy}K>tUetical »me 
Of the expansion by congelation of water filtrating into either the crevices or cracks, 
is unquestionably very ingenious, although some of our able philosophers have 
considered' it insufficient to account for pha^iioineiia exnibited on so large a scale. 
Mr. Moseley, howev^f, is about to reply to the objections of Professor Forbes and 
others in a second paper on the subject. 
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now recoivos orp^anie remains after they liavo been critically examined 
and described by the zoologist or botanist, and Ims only to apjdy 
them to the practical objects of his own sciemee? Wliilst, however, it 
is easy to allot to the palaeontologist and to the g(^ologist their j-e- 
spoctivo tasks, it is not so easy to sepai-atc the obj(>ct.s of physical 
geology from those of pure or desciipti^e gc'ology, upon the .s#mo 
primaplo that a i)orfe<it geographer may bo expectoil to he conver- 
sant with botli natural and pliysical geography : it is, indeed, llio 
object of the geologist not oi Jy to determine llie ago of a deposit, but 
also the pliysical circumstam^es under which it was#foiiTied. ^llio 
lat.t(T and truly philo.so])hic.al branch of th(‘ subject has always been a 
favourite study of our able fellow -member, ^Ir.tJod win- Austen ; and 
in tlie paper J am aliout to notice, he founds npou^i sim])h' iact a very 
irjg(aiions speculation. The ‘‘fict ” is, Unit in me chalk aliout two 
miles south of Croy<lon was found a hoiildejj of graiiile, associiitiMl 
with other dolritic materials. Prior to reasoning upon this fact, Mr. 
Austen givesn very reasonable definition of tlu‘ term “ I'xtraneoiis,'* 
by wliich ho inidcrstands that a fossil, or otluc body, is iimnd in a 
position not in accordance with its diiginal hahits, oj* tlie jilaco of 
its formation, as, for example, a dec])-S4‘a mollusc, amidst: a nmnlH'r 
of the inliahitants of shallow' watei*,'’ or a honhhrr of granite? in a 
chalk- or clay-deposit. This detinitiou is sound and im])ortant, as 
it ])oints oTit to the paheontologist tlie necessity' of dc^tenniriLng the 
natural liabitats of fossils, as wtdl as their names, and to tin: geologist 
• llio ncccjssity of separating the cxtj'anodiis from tlu^ uati.v(‘ fossils, 
lieforo ho can make a satisfactoiy coiiipaiisfin betwicn tlu! deposits 
of different ages. Mr. Austen I'oviows the liistoiy of fragments of 
extraneous ’’ rocks previously foumi in the Chalk, amrynai pi‘ 0 **- 
ceods to draw the ccgiclusions, which, tlioMgli I Jiavcj nttn]jL‘d them 
speculative, L do not consider the less philosojiliicMl and imjiortaiit:. 
All the fragments ho has noticed flppear to have Ix^en water- worn, 
and therefore must hav(^ been movr;d or ach'd n])on bv n atgi’. >Somo 
of tliom exhibit marks of the &c., whic h aftacli themsidv c's 

to bodies resting for a tiino on the loAver or cpiiesccnt ]n>rlit)n of tlicj 
marginal soar-belt,” whilst c)thors, more esjiecially the smaller or 
shingly kind, from tlieir .smooth surface, would ap])ea.r to have 
formed part of the upper portion, which, from its position, is 
subject to the constant disturliance of tlie waves. D'Orbigny' and 
Edward Eorbes, as (pioted by Mr. Austen, weie of opinion that tin.* 
pure white chalk was the deposit of a. dc^ep and o]kti sc^'i ; lai t M r. 
Austen shows, from the application of sucli reasoning as f h?i\ (! hei o 
noticed, that ovoiy other form of sea-bed, from the abyssal to tlie 
marginal, oxist(;d in the Cretaceous period. On tbo oin^ hand, Ibi' 
example, the ^presence of sand, gravel, and occasional l/oulders under 
the circumstances dtdailcd by Mr.* Austen have proved the cxisteiu'e 
of a marginal zone before the deposition of the ujijxu’ portiofl of the 
chalk ; and, on ihtj other, the iiresenco of forms of Ihyo/oa .and fjf 
other fossils wliich 'N^ion alive must have beeft iixed at the ])asl^, 
cletiich^d in the bod;yof the chalk, •show that sueji fossils^are ^^ox- 
truucoiis” iii^tljLC position where they arc fouii^ must liave 
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been moved do™ from a moro marginal locality, before they woro 
imbedded. Man^ other examples apo given of this forcible removal 
of fossils ffom tlIeir*’onginal locality, and theii* subsequent deposi- 
tion in the deep-sea bed ; but I need not follow Jifr. Austen through 
the details of this impiiiy, as no one will now hesitate to admit that 
alb the means of transport which now exist, such as the tidal wave. 
Heating ice. Heating trees, sqa-woed, &c., are as likely to liave been 
in operation mthin the Grefaceous epoch. Some of these (as, for 
example, ice) may, as suggested hy Austen, have Ikcu modifitHl 
in their actio# hy a diflerencc in tho pliysical cirenmstanc(?s of the 
then existing dry land and sea ; but all may have more or loss con- 
tribntc^d to llie results produced, I will only further observe that 
Mr. Austen invt^st'^gaies with gn^at ingenuity the form and com- 
position of tlio diy land 'of the chalk-period, — as, for example, ho 
«ho^^'s that the Grelac/ous strata of many locaIitit‘S indicate littoral 
conditions, and tlua;(‘foro that ilui older rocks (whether gneissie, 
grnniti(^, or slaty) wliicli are now in close proximity to them must 
liave even then l^eon in the condition of land-suiface. I shall not 
follow Mr. Austen in his fittem])t to trace out the coast-line during 
the Crduceoiis epoch ; and T mil conclude my remarks on his paper 
by observing tluit ho has ap])roimated to himself a class of research 
whidi is diHicult bi proportion to its apparent obscurity, but which 
he is lihely hy his skill and perseverance to ilacc very high amongst 
tho ohj[(?cts of the pl. Uosoiliienl geologist. 

A short paper by Afi*. Pr(‘stwich again brings under our notice tho 
ingenious s])eculations of Mr. Austen, and goes far to prove their 
aciairacy. It refers to tiro recent borings for -water at Ifarwicli, in 
which the artesian well lias been earned to tho depth of 1070 feet, 
having jiasscd tlirougli the superHcial drift, the tertiary strata, chalk, 
u])prfr greensand, and gault ; T)ut below those well-known strata, 
the Jiormal rooks or dcqiosits which ought to luivc ojqicarod AV'ere 
deHcicait, end a mass denominated a black slaty rock appeared instead, 
as shown hy the fragment^i brought up, and examined Ijy Mr. Prest- 
wich. In the Kentish Town well, the eh alk was found to he under- 
laid hy rocks which lithologically appeared to ])elong to the Triassic 
epocli, hut the evidence was not considered conclusive: in the present 
case Mr. PreslAvii h eonsid(‘rs the proof of the ahscnc'O of a largo jior- 
iion of the normally uiulerlyiug rocks to bo saiisfactorj^ ; and, though 
ho is unable to satisfy hirnsolf whether tho rock arrived at belonged 
to tbe Garl’.oniferous or to the Silurian cpo<li, yet that the evidence 
in both t‘he Kentish Towi\ and Harwich wells is sufficient to wannnt 
him ill adopting, at least in part, Mr. God win- Austen’s luqiothosis 
of the extension of an underground tract of the older rocks, ranging 
from tho mountains of tho Ardennes in Pelgium to the Mendiji Ifills 
in the West of England, and therefore breaking the continuity of tho 
Ijower Oroeiisand under Tjondon. The actual form of tin's ancient 
palioozoic land, Mr. Preshvich considers to have been a broken ridge 
rather than a broad ''tract ; and this is unquestionably tho most in 
conformity with tbe probable elevatoiy cause of its existence. - Even 
though Mr. Ood^v in -Austen may never hare the, gratification of 
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hailing tho discovery of a coal-doj^osit under London oi’ in its neigh- 
bourhood, tlic peneti'?itiiig po^w^rs of liis mind Ifcvo been fully esta- 
blished by these practical results. • • 

One of the papers contributed by I’rofessor Phillips has a close 
relation, in one respect, to those I have last not iced, as it (>ndoavours 
to explain tlio idiysical conditions under wliich some of tho .strata of 
Shotover Hill, near Oxford, have? hecjj deposited. Tracing the his- 
tory of discoveiy in respect to those deposits fi*om 1722 to 1827, it 
appears that the saiuly strata Avhich on this detacluHl hill rest, on 
tho Portland seri(\s, and Avith their ns.sociah.vl ocliri#j ]ia\'e received 
tlio general title of Ironsand, being by Coiiyheare riderred to tho 
Hasting.s group, liad, until tho latter date', aflbidod no oiginue 
duo by Avhich tho ])bysictil eircu instances nnd^* Avhieh tlu! dejiosits 
liad becai Ibrinedcouhl be inh'n-(d. Dr. Litton tlien ascertained tho^ 
occurrence of Purbock deposits at Whitdiiiijfli in Jbiokingliaiusbire ; 
and about 18i32, the Ih v. II. Jelly discove red J'alndiniloj*in shells in 
the sands of Sliotover; and Ibis discovery, confiniual liy !Mr. 11. K. 
Htrickland, Avas publisli(?d ly Dr. Fit ton in IMs Avdl-knou n memoir 
on the Strata l.eloAv the C-halk.'" JMr. HtriclvlaTul added a L/uio ; and 
Professor ]*hilli]is himself has still further tiddcrl to the list t)f fossils 
Avhich 1 Avill call physically oharachaistie, Tho Avord Portland 
is in tlio mind of most; geologists associated wiyi tho idea of tho 
“ Portland Timo.sione but the Avords “ TVntland Kocks '- bavo a 
inudi Avidoracoo]itation in tliis j.mpcTof Profe.ssor Pbil]i])s, and refer, 
not alone to a <*aIcaroons form of dejiosil, but to tho grecai sands, 
clay-bands, and layer.s of subcaleai'eon.s cone I'o lions, rirdi in fossils, 
Avhich hero mark more than tho ago of a dojiosit ; for, Avdiilst llie fosj^sils 
Pecte.)}, Pinuu <S:c., mark the aggregate of 70 foot in tlii(*kiU‘s.s h) 
haA'o lieon luaiine, unotlicr overlying grc^ip of sti^ita, ubwut 80 feet 
thick, consisting of variou.s coloni’cd l>ut not green sands, hands of 
clay, layers of peroxide of iron, an<l cluady inassc.s, is as decidedly 
marked to havt> had a partially IVe.vbAV^iter origin by Un'tonhhv^ 
and other inollnsca, Avbieh, though some may Ix' considered 
as iiossibly marine, mark distiiietly at least the coopeiufion of thivia- 
tilo action, and, combineil togi'lhcr, establish the existence of an 
estnaiy- ratluT than a lacnstrflic formation. Professor Phillij>s there- 
foix! infers that the 81iotover Hands are a nortliei ii I'quiv'alent <»f tlio 
JTastings Hands ; hnt, from the difference in the species of UnUmido^ 
he suggests the ]irohabi lily that the riA^er Avliich was the cooj)c?rating 
agent in producing the di'posit Avas a dilfeiA iit st rc'am Irom that of 
the tAqiical AVealdeii, and lliat it.s olfocl.s Avill be iiaced mftob fuj thor 
to the north -eastAvard. W'iibout doubt, tliese deductions from facts 
are deeply in4(T(‘sting ; but \vhat a wide field tluy opcsifoi* sjiecula- 
tion, since, the cou)-s(j of tlie river being traced by its etiects, it.s 
banks arc yet to be discoA’cred I 1 cannot hel]) .also ob.serving that tho . 
spccie.s of Vfdortiddi ajjpear to he remarkably local, or at least that 
the A iiriations in foi m from one hx.-ality to anotber are so greaU as 
to render tliom adij^iirablo guido.'^in di.stinginsbing one estuary from 
anctlicr belonging to the. same epoch, but not equally so for estimating 
the relativaagcs of deposits,— a remark which Mas been strongly im- 

• • /j 2 • 
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pressed upon my mind by the great number of loeal species which 
that eminent eoncaologist, Dr. Lea*/>f rhiladclphia, has even re- 
cently established ann desenbed. The o!)ject of another paper of 
IVofeshor riiilli])s was, in a great measure, to bring under the notice 
of g(H>logists the great dilFcrence in mineral aspect, and the only partial 
agritvment in fossils, of the oolitic, regions of Nortli Yorkshire and the 
»South of Fingland, and, wliilst att(*inpting to settle the real affinities 
of some of the calcareous beds in the Yorkshire series with some of 
the well-estal dished mem])er8 of the Oolitic group of the 8011th of 
England, tb facilitate the determination of the geograidiical range of 
thci ironstone, coal, and limestone of Yorkshire, and of the physical 
conditions of the sea or estuary in which llicy were deposited. 
^Vhen [ obs(Tve tln^, by tlio close examination of two great genc'ral 
sections, ]b*ofessoj* l^hillips has in'oved the existence in tlio lowiT 
oolitic senc's of live di^inct plant-l;earing bands of sandstones, of 
sbalcs Avliicli occasioiKiliy yield coal arranged in three zones, of four 
calcareous Ijamls, and of several layei*s of ironstone, it must bo 
admittc‘(l that lie lias brouglit l^dbrc us most remarkable nltema- 
tioiis iji the i)li3'si('al forces in action at tlie time ; but ho has 
gone still further, by dcNScribing the geogra])}iical range or dishi- 
])iilion f{)f those varied deposits, and tewang out the relation of tbo 
lilies of deposition, called l>y him isoclithonal lines,” with the 
general strikes ami dips of tlu^ strata, or in otlior words the lines 
wliich mark tlio limit. s of each varying ((Hidition of the deposits, 
from niariiKi to esliv riiu'. 1 lUicd not enter further into the details 
of this pap(‘.r ; hut I may observe tluit, as Professor Phillips proposes to 
resiinie, at a future ixa’iofl, the discussion hoth of the geographical 
rangf^ of tjie fossils, and of the ])]ivsical conditions of tlie sea-bed 
already glanced aj: in tliis^iaper, bo affords us smother proof of the 
high ach'iinco in gCHdogieal science of tlic iwesent day. At one time 
it was sn]i]>osed that; jiala^oiitolog-y had entirely done away witli the 
necessity of, studying the inineral characters of deposits ; but now we 
tiiid Hurt llic mineral charactiT is essential for the light luidersland- 
ing of the fos.sils, as indicating the physical conditions under which 
they have bcicn de])osited, 

A iiortion of the same geological division of strata engaged the 
attention of Mr. A. (loikit*, one of tlio nieiiihej’s of tlu^ (Jeological 
8iirv(^y of Great Dritain ; and the results of his investigations are 
giv(‘n in a pnjier on tlie Geology of Strath, Isle of Skye, The 
previou.s writers on this soinewliat complicated district arc enu- 
merated, nanuiy, .lamic.son, ^Macculloeli, jVrurchison, and Edwai’d 
Eorhes, — tlie iir.st of the latter two wiitei’s liaving, however, been 
principally instnimontal in determining the existence, and limits of 
strata belonging to the lias, and the lower and middle oolite, M'hilst 
EdwiU’d Forbes, in seeking for the equivalents of the English lias and 
oolite, ascertained tliat the Oxford clay has its equivalent in Skye. 
Tlin district examined by ^Fr. (leikie is a narrow belt, from three to 
six miles in breadth, which extends aci oss the nai^owest part of tlio 
island from ' sea to cea, and in ar6a is about thirty square-myes. 
Including, as it doc«; the largest development of the in Scot- 
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linid, aiul as, in its lowest and middle divisions, it attains a Ihwk- 
iicss of 1500 feet, it coinpensi^i's for the small ar^a l\v tlie important 
reflections to which it inayAvell give rise in^iesjK'ct to its forjmn- 
2 )hysical conditions, as so deej) a dei)osit in so small a spac e must he 
considered only a relic of a mucli greater whole ; and we may ^^•ell 
say, with Mr, Geikio, tliat the intricate and (‘oniiised characUi* of tlio 
geological structure of l^kyo gives to the liassie beds tin additiomd 
and loeculiar inter(\st. Considomig tlie state of knoA\ ledge at the 
time Yhen MacciiUoch published his ‘ "Western Islands/ amt the im- 
piirfect maps he had to guide him in his researclatf, a\V may an'cII 
excuse some errors in marking the limits of strata, liveii in so acute 
and ahlo an ohserver ; and it is therefore no real dis])aragi'meni to 
him that othci’S have sineo beem able to diseoA'oiiaiid eorreid tliem. 

As a lact it is remarkable, that the Lias hi Scotland rests on eitli(>r 
a mctamorphic or paheozoic base, usually thej)ld lied SaudsioiK', and 
that it is confliiodto the nortlierii eountios, among tlu^ liyj)og(‘ne and 
older paheozoic dislric'ts. Tlio lias of Skye is sometimes confornialde 
and sometimes unconformahlo to the undt‘rl}ting red sandstone, a 
purplish-gixycpiprtz-rock; hut, as these rocks have hitherto yielded 
no organic remains, it cannot he posilivtdy ddermined whethm’ they 
belong to the Old lied, the Siliuian, or the later poriioni^of the 
gneissosc serii's of Central Hcotland. 

Mr. Geikio tiuces the limits of the sedimentaiy deposits, and 
describes their mineral cluiracter as well as theii* oigaiii(^ relations, 

► and then in a similar manner iioliees tlie various igneous or ernjded 
rocks, ^^'hich have, Avithout doubt, given lise to mueli of tlio com- 
plexity of the district. Tliis ])aper is accompanied by a \'ery valuahio 
list of the fossils collected by Mr. G(‘ikie from tlie lias, dJ•aA^'n u]) by 
.Dr, Thomas Wriglit^Avbo preflices the listj)ya hiief defini{]on of the 
sense in Avhieh lie understands the term “ .Middle*! das. lie here 
re)>cats his former ojiinion, that 11^:? terms U])pC'r Lias, Middle Lias, 
and LoAver Lias, as u.sed hy English geologists, rtMjuire i nodi liea lion, 
in order to place the basic” lieds in corj’elalioii with tboso of J^^rench 
and German authors, — modifleations Avhh-h in his o])inio]i require the 
basic beds of the Inferior Oolite to be transferred to tb(‘ Lias, as the 
“ Upper Lias Hands,” and the IaMs Avliicb, with the 'Mai'lstone, Avero 
the upper beds of the LoAver Lias, to he considered the basic beds of 
the Middle Lias. 

FolloAviiig up tliis idea, Dr. Wright ghxs a table sho\ying the con- 
dition of the lias-beds in Erance, Germany, Gloucc'stci sbire, and Skye, 
in Avhich these alterations arc exhibited. This is a dis])ni,ed ]K>int, 
to Avhich I shall again have to refer. I shall only further obsiu'vc 
that Dr. Wright first gives a list of about 80 characteristic s])(>cies of 
MoUusca and ftadiata of Gloucestershire, and thcai comjiares those 
collected by Mr. Geikio, Avhich are idenlificd (as already-described 
species) A^'ith tlicm. These arc ])i'ineipaJly fi’om tlie shales f^f l*abba, 
which Dr. AVright, a-s the result of the comparison, places at the 
base of the AlidiDe Lias, under the Marlsf<jn(ft As there ai’O 25 of 
such Dubba species^ the deductiofi is made froijj a nioi^' enlarg(‘d 
basis %£ comparison than in the case noticed in n^y last address, and 
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is unquestionably treated with an evident desire to arrivb at the 
tmth. IHcuromya GcrvillUi Muccalloclt I /, Fentacrlnus robust its, 

and Lmstnm 3lur$}ii9onii are nt'w species added to the fossil fauna 
by Dr. Wi'igbt, wlio also states that the Gryj)!um Macmllochii (Sow- 
erl>y)is the true Gryphem Cymhium of Lamarck; as determined from 
th(:vjd)servation and eoniparison of tlie Pabba specimens, it is in his 
opinion a liliddlo Lias si)eeie.s, both in l<lngland and France. 

I have liiutcd in the precedhi^ remarks that I should have again 
to notice tlu^ (piestion, mooted l)y Br. Wright, of a pi’oj^oscd ^modi- 
fication of •thcipositioii assigned to the sands of the liifcidor Oolite 
by English geologists. I had then in view the paper l)y ri*of(,‘Ssor 
ihiekmaii on the Oolitic Bocks of (Uoncestorshirc and North Wilts, 
It is gratifying to (^,>.seiTC tliat the two important sections used as 
illustrations for tins i)apC'i‘ a)e tlie result of surveys made hy the 
professors and studonts of Iho Royal A gn cultural CoUegc of Cireii- 
c(\s(er, as they are fhus a practical exeni])Iilii‘ation of the importaueo 
of combiuiiig geology Avith agriculture — suhjec.t so forcibly dwelt 
on hy our late tVicTidfMr. Trimmer. After noticing the labours and 
rc‘vieAving (lie opinions of pi’ecotliiig Avriters on the (.lolitos, and more 
especially on tlio loAvest part of the series, Professor Buckman 
decbuc^s himself oppose d to the A'ie'Avs of Dr. Wiiglit, and considers 
that he lias not pj’oduced sullicieiit eA'idence for associating the so- 
called Sands of tJie Inhaior (hdite" Avith the iaas. Ho admits indeed 
Uuit some of tlu^ shells fi om tlu) fossiliferous sands nr(‘ peculitu’, and 
have soimdimcis (issiu; iaJly a few of the Aminonitt's) a Liassic aspect, 
but at the same time coiiteiids that the greater portion of the fauna, 
including t he local and non -migrating Mollnsca, is character hticaliy 
o6/ifl(\ and that the two mori^ cJmra of eristic liassic Ammonites, on 
Avbii-li (‘spc’cially Br. Wiight relied, Avoro not ^lerciy “extraneous’’ 
fossils, to (ISO the jjhrase of Mr. Austen, but actually oldaiued from 
the true lias, far bdoAv tlio sau/.u in ijiK'stion. Tlio cause of this 
mistake is suj)pos<'d by Professor Jluckmau to bav{^ originated from 
the decom[)»)sed stale of tlie .siirJace of tin? Lias lu re, and llio fact 
tJiat it is masked by an ovorllow of the sand from aboA'c, so as to 
have? led Br. Wright ta lliinklhat the fossils Avero in the sand itself. 
Ib’ofessor Buck man iJescuaes much eredit for the ])ains Avitli Avhich 
ho must haA'o instructed his jnipils and laboured himself in Avorking 
out the details of llie Avliole oolitic scries ; tiud it ajipears to me that 
iho (luestiou at issue helAveeu him and Dr. ^^^‘ight is in itself in- 
slructive. 1\) det(Mmiiu^ tliat a fossil is extraneous, it ought to be 
shown tlwt the bed in winch it is found is, from its physical charac- 
ters, incompatible A\'ith the organic conditions of its existence. The 
physical conditions of tlie Liassic and Oolitic beds arc clifferent; and 
it might ho expected therefore tliat they', should have supported 
many organisms ])eciiliar to each, indopendoiitly of any question of 
age. Should, thoivforc, a Tied exhibiting tlie physi(*al conditions of 
tlj .0 Lias apiioar immersed in the Oolites, aiidii^it bo found a laassio 
fossil, it cannot ho as.^^simed that such a fossil is extraneous, howoA'or 
its appoarance ma^j, militate against our opinictis of the age of the 
deposit. J^hotdd, lipAVCver, the fossil ho found imbedded in a stiatum 
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totally dissimilar to the bed which marks the character of its natura 

habitat, it cannot bo received as any other than an extraneous fossil 
and ought to be rejected from* the list of clia]*ac][cristio fossils. In 
geology ihero sliould be no spiiit of i)artisanship, as the object is 
not to support the toriitorial nghts of formations, but to airive a1 
truth. iSucb, I am sure, is tlie object of Trofessor Buckman ; and 
us he promises heresii'tor to offer further remarks on tlio ph}%icn 
conformation of the Oolitic district ho iias described, wo may expcci 
that this question udll then bo Ilually settled. In like manner, 1 
am satisfied that Dr. Wi-ight, when convinced that ho Juis, in Ihii; 
parti cidar case, been led into error, will frankly admft it. 

A paper by Professor 1). T. Ansted on the geology of the iSoutheiT 
part of Andalusia, between Gibraltar and Almeii a, 1) rings the Jurassic 
beds under notice, with some little variations in flic pliysical charac- 
ters of the rocks with which they are associated. Tiaving describes 
the mica-^>chists of the Hierra JS'evada, he spates tliat in the north- 
west tlioy are overlaid by a crystalliiio limestone, on whi(*h re])os( 
tbiek bods of tortiaiy marls. Jleds of sJiale in some plac(?s are inter- 
polated between the schists and the IL'uestones *and near Malaga thej 
pass into a oongloiiioratc, and then into triassicj and jurassic beds 
Tlui old schists and the shales are traversc'd hy seipcmti no- veins 
which, in the absence of fossils, serve as a proof of their •genera 
identity. Past of Malaga the Professor observed n l)lack fadi( 
magnesian liiriostone (distimd from the true dolomites), which under- 
lies shales and srnidstoncs, the np])or grit-hod containing (lalamitei 
or P(|uisetites. Tliis limestone he considered tlie (^(piivabmt, ai 
regards position, of the con// lame rates between the shales and sand- 
stones above mentioned; but as the first-named shales wen^ sait 
to pass into the conf/loinerafe, and at the same? tinuj wre closely 
connected by tlie f#rpeuliii(!-v(‘iu.s with fho uiiea-#se]iists,*lli(;re a])- 
pears much comidoxity, as might ^avo been oxi)ccti‘d, in those partia 
(or at least locJtlly-studiod) deposits. 

The liTiiestoiK's of the ISit'rra de Gador pjiss towards tlR? west inlr 
the light-coloured limestones of Gibraltar, and are considered jurassic 
— a red marble at San Anton being ])rob;ibly Grcdaceons, and an ov<t- 
l 3 ’ing calcareons breccia the base of tlie Tintiary sin*ies. On thi? 
latter rock rests anotlier limestone (d‘ oolitic structure, but associate< 
w ith a Nummulitic rock. All these art' folhiw’cd liy a series of ITppei 
Tertiary strata, the lower hods rich in Foraininifera, and the othorf 
exhibiting one of those curious alternations of land and frcsliwatei 
fossils, with beds abounding in the most marked marine fossils. Tin 
more recent raised sca-bt>achcs close the geological details of Pro- 
fessor Anstod^s paper ; Init, as his grcat object in visiting Spair 
appears to lia^e been tlu? investigation of its tniiu.'nd treasures, 1 
may observe tliat irregular deposits of argeiitildroiLs coppiT occur ii 
the mica-schist, that galena is found in the first-mention^id (uysfal- 
Uno limestone, that cop])er-ore is also found in the beds of sliah 
(wdiicli is another link betw^eeii them and the njica-scl list), and, finally 
that enormmis dc^x^ts of galena (j.rc found in fissures wdjjdi travemt 
thQ supposed jurassic limestones, — results wliidli sufficiently provt 
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the importance of geological knowledge to the practical ‘minera- 
logist. 

Our indefatigahfe picmhcr Capt. T. Spratt, ll.N., has extended 
his iiKjuirios into the Eastern part of the Dobrutcha, and has favoured 
ns with some remarks in continuation of his fonner paper. The 
Hfinks of Iho IShnihern chain oi mountains, in itself composed of 
higlfjy inclined limestones, shales, and slati's, are smoothed doAvn, as 
it were, by a deposit of areitjiecons and variegated marls. Theso 
marls are considered of recent date ; and though not fossiliferons, 
Capt. Spratt now considers that this glonp of superficial marls of 
tljo Steppe is nistinct fi'om the freshwater marls, or lower fresh- 
water deposits, of Kiistoiijeli. At the north-east of the Bohmteha 
lliore are older rocks, which Capt. S])ratt considers to 1)0 in a me- 
tamoqdiio condition^irom volcanit? action, and, in liis opinion, to have 
lieon either l)(‘vonlau or Carhoniferons ; to them he assimilates the 
thick hods of dark shalcf whioli occur at the south-west comer of the 
Itaselm Ijagooii, where tb(‘ Delta of the Dauuho commences; they 
rescmhlo the shales and schists on the flanks and hasc; of the Ballain, 
near Capo Emimmeh.** In the ^uoast-cliff a secondary limestone is 
,ohscrvo<l to ovoiiio the shales, wliilst it immediately underlies the 
Hii|jerficial earthy marls of the Stx'ppe. Capt. Spi’att lead no oppor- 
tunity tf> sc'arcli for fossils amongst the deep beds of shale, sometimes 
amounting to ;'50()«.'jr 000 fex^t in thickness ; but the fossils found by 
him in the liim^stono appear, from the examination of our Assistiiut- 
Sccre-taiy, !Mr. llui)erl Jones, to coi’n'spond with those of the s(‘Coud- 
firy S(*ciiou of Iho white limestone of the ^leditcrrancun : and 1 use 
the term “ setjtion” hccanso, as I have on a previous occasion obsorv’cd, 
tha.samo ])[i}sical condition is proservod in the liinestoiio from the 
Jurassic ink) tlio tertiary c])och as is shown in the Joniaii Islands, 
and mort‘ •especiju'ly in the Island of Taxn, whtro Kummulitcs in 
great alniudance occair in conncxio%Avith flints, and with the general 
('Iiaractcristic, a])])earanc('s of the haiMhuu'd challv. Some of thophysical 
changes wlik'li liaN'e taken«.])lace in tins region are liighly inlen.'stiiig. 
The limestones (hpt. Sjmatt supposes to hav(^ stood as lidges, rocks, 
or islets ill a IVeshwalcr lake, which once coveind, in his opinion, the 
Avhole ai’i'a. of the jUack Sea and Archipelago, and which has left 
(?vi<lenco of its existence in several Ih'sh water fonnations, l)oth of 
niarls and limestones. Following in succossion tlie hard porcelain- 
like liniesloiK*, Cajit, Spratt notices a chalk-marl und a limestone of 
a hiorii truly ci-elaceoiis ehni'acter ; hut (Wiui tlicso would appear not 
to 1)0 (ieaiiy (letei-iiiiimlo in age, were it not that Mr. Jones states 
tliat a Yi’iil’ lieu lit e and (h-etaceoiis Eoraniinifora occur amongst the 
fossils. 1 shall conehule my brief iiolice of Cajit. Spratt's researclies 
l»y (►hserving that the base of llie tertiary system is in several local- 
ities obsei veil to ho, ifs at Yarna, and at »S(^vasto])ol on the opj^osito 
shoi-o, a liviestone oolitic in structure, — a fact which eontirms iny 
ohsorvalions of tlii' continuance of a ])revaih*iig mineral type through 
a vf.sL range of organic Jife. 

Another lu'ief hut vmy intorest^ing paper, “ J^n the frcsliwater 
deposits of ftic Levant, ” may be considered supplcmgntaiy to <tlio 
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])reccdmp:T as its object is to trace out the bouiiclarics, and detonnino 
the ago of a groat Oriental lakg or eliain of lake^ which cmln-acod 
the Dardanelles, Sea of IManiiora, and pc^rliaps fKir^ of the Mediter- 
ranean, as indfeated l)y the detached or fragni(?ntary deposits along 
the ancient margin. This is a noble si)eeulation ; and I will only 
add that Capt. Spratt, who invites the attention of g^M)logist^:^to 
the subject, has proved himself a very able pioneer of their re- 
searches. • 

During the late w'ai*, the occupation of part of the Crimea by the 
allied armies brought within the sco])o of observation the! geology 
of a countiy, whicli, although it had been previously examined, still 
left much open to furtlier investigation. Had the ]iroposition which 
w^as made at the commence ‘inent of the wair, londtacli a scion tilic 
committee to the army, been carried into <iliect, there (‘annol be a 
doubt that much most N'aliialde information W’ould have been obtained 
towards tho corr<‘et correlation of the stratif of the Crimea mtli 
tliosc of England ; but, even as it was, some of our otliccrs found 
time, amidst all the dangers and privations of %it most I’einarkablo 
campaign and siegj,', to collect materiiifls for geological investigation* 
Amongst tlu^sc intellectual soldi(!rs, Cai)i.. E, Cockbiini, Iloyal Ar- 
tilh'ry, was one '\^']lo not only workc^d liard to coller't a series of |[os.siLs 
and rock-specimens illustrutivo of tin* geology of tlie neigbl)ourliood 
of Sevastopol and Ilidaelava, but who Avisoly jdaced tlTem inth(!bandsi 
of our able member, !Mr. W. Jlaily, for desci i])tion ; and the result is a 
.very copious list of fossils, wliichbavo bo<m \V(‘ll illustrated ))y tbr(*o 
lithognijdied i>lates. Iho range of strata extends from the shales of 
• the Woronzoff road (described by jM. Dubois de ]^lont|)ej*enx as tlio 
oldest fossiVderous deposits, and considerc'd by Mr. Daily to bet 
equivalent to the J.owjjv Lias) tli rough dura s^ic and Cretaceous strata, 
up to the Ste^ppe iamestone, wliieh, tliongh often oolifie. in character, 
is ])roved to belong to tho Newen* Toi#iaries, — an exami>h! wbicl), like 
those I. hav(! before cited fnnn Capt. »S[>ratt’s and my own oksi'rvalions, 
exhibits the long eontinnaiice of tlu! same pltyrical coiidilions, not- 
withstanding tb(! variation in the imbedded organisms. Spt'ciuK'iis of 
tho vaiious intrusive volcanic locks wdiicb have disriipt(*d tin; strata, 
and doubtless olfected nuicli mehtfiiori)bio cl lange, wore also (iolh'cted 
by Capt. Cockhiirn, who observ es that tho iipp(*r T(*rtiaries, occurring 
sometimes shelly, sometimes sandy, and then again as oolituj lime- 
stones, arc generally marine, but sometimes freshwator, and are 
occasionally associated with volcanic ashes and tufa. !Mr. Daily, in 
working up the materials j^hiecd in liis hands by Capt. (kickbiiiTi, 
first docs justice to all the preceding authors Avho have either given 
descriptions of the geology of tho district, or of other districts haviug 
immediate e^inexion Avitli it — not overlooking Xeysorling, Do 
Yerneiiil, and Sir 11. Murchison — and then proceeds to the examina- 
tion of tho fossils, the lowest goologicfil formation nolice<!^ in his 
list being Jurassic. The number of .speei(>s passed under rc^rioAV was 
if8(>, of Avliich (>0 are described by Mr. Daily asiiiCAV. The propor- 
tions in tho several foSwuiiiyns are a* foUoAVS : — * ^ ^ • 
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Before-described « 

Species. New Species. Total. 
Jurassio or Lof/cr Sccon(kry . . . .• 44 .... 10 .... 00 

iieoo us or iTppcr Secondary. . 100 .... 11 .... 117 


Older Tertiary 24 .... 0 .... 21 

Newer Terliaiy 52 .... 33 .... 85 


It is somewhat reinarkahle that 0*20, or al)Ovo ^tli of llio 
L)wcr sccondaiy, and *80, (l* ahovo 1 rd of lln^ newer tertiary, are 
Jicw fossils, Avhilst in tlio ux)per secondaiy less than new, 

tiiid in th« ol(J(?r tcn-tiaiy no now fo.ssils*at all were discovered. I do 
not druAV from this (arciiinstaiice any oilier conclusion than tliat 
much more must he done before a perfect correlation of the strata can 
ho etfected : and 1 (‘aiinot help hojiiug that all the specimens will be 
hereafter can fill drawn and ])uhlished ; for it is almost im])ossiblo 
to detennine the bhoitity of those which have hocu comiiared only 
with the li^ures of foif ign works, without having carefnlly-executcd 
plates to examine ; and it is to ho hoped th.at hi'n'after the museum 
in J(n‘m\oi-stroet n ijl become complete in typii-al sc.’ries of specimens 
with Ai'hich all foreign Kspccimens may he collated, Several other 
military names are mentioned as having been contributors of tlio 
spociimms, such as Lieiit.-Col. .Munro, aMajor Anderson, K.A., ]\rajor 
Coola* li.E., Major' lludsoii, tUJth Ivegimcnt, Dr. Sutlverland, llr. 
McPhei’son, anthMr. Olver. Many of these names have been given to 
the new s])e(‘le.s ; and T would havo been happy to reliiuiuisli the 
lioiiour confen’cd u onoinstanee niioii me, in favour of some of the ^ 
othoi’S. 

The judicious romarks with which Mr. IkiUy concludes liis paper 
?f!iow an alternating approximation to and divei’g(mco from the 
Jh'itish fv^ies. Tims, for example, in the loivcst division there is a 
close ai)|)roxinuttiou to our Lias, whilst there iS a conshkirahlo diver- 
gmice from the Oolites. h\ the^>etac('ous group there is again a 
iolcrahlo n'semhlauce to the S(*verai Ihilish divisions; and even in 
tlio liowe!’ Tcrtiaiies thcire is some; whereas tlu^ Middh^ or newer Ter- 
tlaries, constituting the Stepjie Limestone, and forming one of the 
most important memhers of the whole series in the Crimea, are very 
distinct from the llritish Tertiaries i^i fossils, and are holieved to have 
formed part of the deposits of the great Aralo-Caspian 8ea, w hich 
W'as probably twen larger tlian the present ^Mediterranean. 

Mr. Ilaily lias turned to good account the opjiortimity afforded 
liim 1)y Cajit. Cockhuru ; and t trust Cap L. Hpratt, and J)r. Ahich, 
\Vho is plso engaged in this interesting research, will hii ug thi^sc 
ohrservations into (jomparisou with their omd, and by their continued 
lahouis assist in rendering the whole coinjileto. 

. Ftnnkm <tn<l — Every day’s exjierionco Kas added fresh 

ju’oof of the dilftculty of aceurately discriminating betwt'en del ri tic 
formatiflius wdien in close coutaet Avith each other ; and it may bo 
fairly .smd that it Avould iic\(t liavo been iiossible to allot to the 
ilaguosimi Limestoi^) of England its true placu in geological classi- 
fication, had not Sir Eodcrick Murchison discovered in llussia all the 
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elements necessary to constitute a distinct formation, and recognized 
the Magnesian Limestone of England, the Zeehstein of the Continent, 
and several detritic members as%clonging to tli#) liw fonnation ho 
then established under the name reriniaii, I'lie general correla- 
tion of the strata of both tlio Triassic and Pc*nniaii formations of 
the Thiiriiigerwald and JIartz had been btdbi e pointed out by 
Avick, Murcldson,lving, and Moriis ; audit is tlie objeet of Mr. Edward 
ilull, in liis paper on tlio Odemvahl, to iiitpiire how far a similar 
parallelism could be tracc.'d between the Triassic strata of (Jernuiny 
and of ^England, in the Oclenwald, the PtTmian .stxila*aro veiy 
limited, ami are idoutilied Avitli llie formations of tlie Thuringorwald 
and ILirtz, or with tlit^ trappoid breccias of AVorceslei slurc, almost 
entii'cly by lithological characters; but as the ^echstein appoiU'S, 
tiiongli sparingly, at ircickdberg, the fact of ^le existence of Perniiau 
deposits may bc^ safely admit ted. Mr. I tnll Lad in 1 pi)inted out 

tlu'ce weP-defiiK’d .subformation sin the Ihiiitoi^indsloiie of England ; 
iuid it was Ins iu inci])al aim to ascertain Avliotber this member of the 
Tiias is similarly siib(lividod in (Germany, — ii.sjx^'ics of miuiito corre- 
lation attended Avitli much dilticuLty. The sandstone of the Odeii-^ 
Avald lias been sometimes ela.sscd with the ria inian; but after a ea re- 
fill examination, and deponding on miiuwal resemblanees, Jlnll 
considers it 'Jhiassic, and {]\o representative of Ibe middle one of bis 
three divisions of the English Hunter, viz. the cong!oiuerate-l>eds of 
the West of Ihigiand, — the two other (livisiijus, or the upper and 
.lower vanogalcd .sandstones, being here wanting. Ihit 1 hough thiy 
sandstone exhibits only one form of physical deposit, it attains a thick- 
ness eijiial to that of all the three Jhiglish subdivisions, and may 
theretbro l )0 their full o(|uivalent. The Musclielkalk, Ixang abseift 
in England, dot.s not ^idmit of a compari.son ; Imt M r. Hull e8nclude.s, 
as the general result of his cx.amiiiulion, that tlie tlfi'ce divisions of 
the rcimiaii as e.stalilislied ])y ]SI«rc]iisou, and the Ibiir divi.sioiis 
Avhieh, a.s regards iniiieral el uum: ten’ sties, luue been noticed in the 
Xouper, have all lh(‘ir represen talive.s liolh «i I’higlaud aiTd in (Jer- 
many. A tabular view is given of thi.s eorrelalion of the deposit # ; 
and as Mr. Hull regrets that lie was unable to i.^xtend the range of 
lii.s inquiries to the Vosge.s, we jnay liopc with him lliat lie will at 
a future day be in a po.sition to obtain more complc.tc tUita for this 
class of diMuction, 

rrofc.ssor Eicid has brought under oiu' notice .some pha?iiomena 
connected with the Eow lied Saiulstono of Loch Greinord, in llosa- 
sliire. Preceding authors had noticed tlie oeciiiTence on the shori^s 
of this lo(;h,of two small patche.s of red .sand.stone, and suggested thcar 
ai>parent relatiou to the lied Marl, or Now lied, of hhigland. Pro- 
fessor Nicol, afft r making due mention of tlic labours of Macculloch, 
fciedgwick, and M urchison, points out the manner in whicii the newer 
sandstone oN crli' S the older fonnation, the stratification iJtdng at a 
low angle. TV; ; underlying sandstone, notwithstanding some pecu- 
liarities, Professor Nicol ideiitilic.s witli the qiiai-tzito of the neigh- 
bouring mountains, Vmd he finds the newer saiid.stjiie deposited, in a 
very rftnarbj'blo mnnnf>r. ihn p/Iirmq f>f the olde.r strata- 
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As even the calcareous matter occ/asionnlly connected with' the sand- 
stones lias liither^o produced no fossils, the delcimination of age niiLst 
depend on other considerations, such as the position of the beds and 
the fragments of rocks they contain ; and on such evidence Professor 
Nicol concludes that the upper formation belongs to i\ far more recent 
l)C 7 ;iod than the underlying sandstones. To connect it, however, with 
still more recent fommtions is a matter of diffiisulty ; great mmibers 
of fragments, however, of a compact white limestone arc scattered on 
the shore near Tinafuline, opposite to Island Ewe, and, having been 
hut little svoii^ by transport, appear to be the remnants of a formation 
now worn away. The fossils they contain show that the formation 
must have been the same as the Oolite of the North of Skye (wliich 
therefore must hay;> once had a veiy considerable extension),, and add 
to the probability that the rod sandstones were aU upper members 
of the Ti*ias, or perhaps of the Lower Lias ; and that these small 
patches tire also relics of a much more extensive formation. Professor 
Nicol offei’s some interesting observations on the variation in the 
amount of metamoi’j^diic action ; and closes his paper by pointing out 
what he considers to have been glacier- moraines-r-one ridge of boul- 
ders of gneiss and other rocks having been the terminal, and another 
the lateral morame of a glacier cradled in the mountain-valley in 
which Loch Euir noAv lies. 

Of other papeu's, loss directly falling into the divisions of the sub- 
ject I have adopted, one by Mr, li. Prough Smyth is of much 
interest, as it bring nnder our notice a district in the Colony of 
Victoria, Australia, remarkable for volcanic products and other 
evidences of recent igneous uetion. This district is roju’cscnted as 
Sr)0 miles in length, and 1)0 miles in breadth ; and Mr. Smyth enu- 
merates ^ninny hills of various heights (some ns niucb as 700 and 
1500 feet) in will eh either craters can be traced, or marked relics of 
volcanic action discovered. An Interesting letter from !Mr. Selwyn, 
the colonial geologist, slates that one of them, “Tower Hill, is cer- 
tainly the most recemt volcanic vent he liad seen in Yictoria,’" as tlio 
ash and scoria? emitted during its later eruptions rest on beds of 
shell, sand, and earthy limestone containing nuiiibci’s of the living 
littoral species of MoUusca. The crater how forms a lake. 

AVliilst gi'anito appears to be tlic basic rock of the Victoria sj’stem, 
Mr.^ Smyth recognizes two eruptions of basalt — the most ancient 
having penetrated the Palaeozoic and Teriiaiy strata, and the newer 
•having not only penetrated these, hut ovmtlowed the Terliar}^ (form- 
hig, it h’ presumed, a sheet of suhniarinc lava), being, however, 
Bometimes underlain by an intervening bed of hard quartz rock, 
and overlain by a quartzosc drift, and by the recent volcanic lava. 
The Tertiary' beds arc, from tlieir fossils, considered of miocenc age ; 
they do not appear to have Ixnm disturbed by the emjitions, but con- 
tinue hoHzontjil. The streams of lava aj'o in some places more than 
25 miles in length, tmd of gi’cat thickness; and the occurrence of auri- 
ferous deposits aroumv the centres of eruption, and the contiguity of 
the extinct cones t-o the great volcanic chain which extends from the 
Aleutian Isles to J^ew Zealand, give, in Mr. Smith's opinion, a pecu- 
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liar interest to tliis exhibition of volcanic forces in action almost up 
to the historic period. It is, indeed, yet to ])c dctfnnincd wliofher 
the mimhor of still active volcanos is ocpial 1ft, fa excess of, or 
in defect of tho number of the extinct. 

The llev. Samuel Ilaughton, Pellow of Trinity College, Dublin, 
and Professor of Geology in that University, has submitted to us his 
fiirtlier researches into the chemical constitution of tho granites of 
Ireland, which I might perhaps have noticed more appropriately in 
a preceding portion of my addjjoss. In his formta* paper lie oxincssed 
his opinion that tho granites of the neighbourhood ol^Newiy, like 
those of Leinster, belong to two distinct types, namely, potash- and 
soda-granites, — ^thoso south of a north-east lino drawn througliNowry 
and including tho Mournc granites belonging tcitlie potasli-type, 
vdiilst those to the norili of the lino belong* to tlio soda-type. In 
the present paper Professor I laugh ton sup 2 )oi‘t^this opinion, hrst by 
the chemical analysis of granites selected from livo localities south 
of* the line, in whicli there is a general resemblance in the com 2 )o- 
sitiou of all, tho potash exceeding the s^da in fimiuint in the projior- 
tion of 4 and ;*> to ^3, and thou by a similar aiial 3 %sis of the soda- 
granitos from four localilios, which, however, do not exhibit the same 
regularity of comiiositioii, A^'llilst the |)roportious are rover.s(ffl in 
j’cspect to tlie soda and 2 )otasli, the soda being now excess. 

The atomic j)roportions of Silica, Peroxides, and Ih’otoxidcs in the 
two typos of granite arc as follows : — 

I’o tash -gran it e, S oda-gran i I o. 


Snica 1-582 

JV*roxides .. (Kill 
Protoxides . . ^ 0*301 

And tho mineral composition, 


Silica I ‘420 

J*eroxi(kiS . . 0‘3f>7 

J'roto^idcss . , 0*20 f 


Potash-granite. 


Soda-granite. 


Quartz .... 1 8*3() 

IVLsi)ar 70* (>(5 

Green Mica . . 5*00 


(iuartz* 21*24 

Pelspar 41*45 

Mica 30*50 


100*02 


00*10 


The comjiosilion of what Professor llaughton terms a ‘‘ pink elvau 
or soda-elvan-dyke,” lie deduces from his analysis to hv, 

Soda-elvan. 


Quartz 20*52 

h\jlsi)ar 00*15 

Ii<Jrnblende 8*81 


98*48 

— liomblendc being in this instance Hii 2 )posed to replaeo tho mica. ^ 
These pink clvans j)enctrato tlie granite. From a 11 his obser^'ations, 
both in Doavti and in Wicklow (in ttio oxaminationi of wliieli latter 
jounty lib was as^sted by Mr. Jukes), Professor IlaEgli ton concludes 
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that the potnali-granitcs are the normal type, and that other granites 
are formed by tic addition of basosr. He also points out the great 
difficulty in dceffilin^ on the quantities of the compojiont minerals by 
the eye alone, and adds that, though the potash-granites of Leinster 
arc more persistent in external character tlian the J^'ewry granites, 
tlitj latter arc quite as regular in clicniioal composition. 

A section of the gravel^beds at Taunton, in Somersetshire, was 
contributed by ]Mt. JT. Pring; and the very last paper of our la to 
member, Mr. Joshua Trimmer, was on his favoimtc subject,, the dis- 
tribution of I! 1 C suporlicial detritus which covers iqi most of the con- 
solidated, and hence, in part, metamorphosed, strata of the earth. In 
the Gorlstonc cliffs of Norfolk, Mr. Trimmer recognized an upper and 
a lower Boulder IClay; and this very fact ju’ovos that the old so- 
called diluvium was t he^i’esult, not of au abnonual and iiistautaneously 
acting cause, but of JViloug-eonlinucd series of natural causes, marked 
in this case by the roeurrenco of glacial plneuom on a at two suecessivo 
periods. Mr. Trimmer cousidonsl tiiis portion of the earth to luiVo 
been gnidually sinking at the time, and to luivo been thus subj\*cted 
to the oveiHowing of the northern wave, carj'jing mtli it fields of 
boiddcr-charg(Hl ice. 

Huving thus iiicideutally referred to the preceding minor inq'iors, 
I shall close this notice of papers on Descriptive Ideology by a brief 
common taiy on the two papers Avliicli 8ir tl. ^Murchison has road 
before the Society duiing tlio present session. Nothing can be 
more gratifying to us, or more encouraging to our jouugcr mem- 
bers, than to observe the nii diminished taiorgy with which 8ir Bo- 
..derick strives to put flu? Inst fiiiisliing tou(*li to Ids hdiours on the 
rich subject of {Siluriau deposits. The first of the two ])a])ers Avas a 
supplciLientaiy compari^ioii of the Biluriaii roifivs and fossils of Nor- 
Avay ns descrilied hy 31. Theodor Ivjerulf, with those of the Baltic 
provinces of llussia us described by rrofussor Schmidt, and both 
with th'jir British equivalents. In Soutli Xonvay there is a vast 
dev elopment of unJossUrfiToifif rocks, which, as in owr own eonutiy, 
arc denomiiiated (Jambriaii ; but we may at least hope that hereafter, 
even in these unpromising 'rocks, the same success will attend the 
searchers for fossils as lias alivad5' rewarded our Bi-itish inquirers, 
and that it will be ascertained vritliout doubt wbotber any epoch 
antecedent to that of Siluria was marked l)y organic life. The recent 
disc(»vtTy, by ‘William Rogers, of the genus Farwh.ridrs in tbo 
mctamoiidiic rocks (ordiiuiiy mica-slate) of the neighbourhood of 
Boston*, IJiiitcd States, is one additional proof that wo ought not to 
despair of making many similar discoverios, some, as in that case, 
within the Silurian epocli, and otliei's jirobably fa» antecedent to it, 
31. Kjerulf divides the Silurian system of Norway into three groups 
distinguished by their physical cliaracters, or, in other words, by the 
conditions iuid<?r wliicli llio several deposits had been formed : and 
• those he namc.s from the localities wdicre they can bo best studied, 
the Oslo, the Oscarskal, and tjie Malmo or Ripper group ; and then 
further establishes fourteeii subdivisions. 

" The sandstomS and conglomerate at the base of^tc Oslo group is* 
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unfossilifcroiLs ; but it is followed by fossiliferous schists and lime- 
stones. The Oscarskal group i% composed of ciilctrcoiLS and argil- 
hiccous rocks, including Encrinital schists. Ttie^Malnio group is 
argillaceous at its base, with calcareous ilags and. a Pontamcnis- 
limostone, an upper Oidlioeeratihj-limestone, and an upper Grnp- 
tolitc-schist, — repetitions whicli strongly prove tlnit tiny are ^ut 
the natural alternations of minonil depc^sits, accompanied by a cor- 
responding valuation in the organic stnicturcs Avhich belong to any 
one gregt geological formatio)^ . The total thickness of the fossili- 
forous rocks is above 1000 A‘ot; and Sir .llodenck cla>t^('S 1:he lower 
and the uppcT Oslo and the Oscarskal scries, or tlie lower eight 
subdivisions, with the Lower Silurian as representing the Stiper- 
stoncs, the Llandcdlo, and tlio Caradoc series, and ttio low(‘r and upper 
Malmo, or the six iq)per subdivisions, witV^thc Upper Silurian as 
ro])resenting the LLindoyoiy, the Ludlow, aud^the AVeulock series. 

In the comparison of the fossils of the Silurian basin of Christiania 
'vfith those of Great Ihitaiii, Sir Itodcrick has of course found many 
specific difFercnces ; but the coincidence in the siKfccssion of the fossils, 
considering tiio diM:ance between the localities, is stated to be tnily 
iMnnavkablo, and without doubt it is by tliis correspondence in the 
change of organic life in two different and distant regions tba4 their 
idemtity as formations must he determined, ratlier tVan by an actual 
identity of speci(‘s, wliieli ought not to bo expO(?tcd under such ciu- 
euTUstaniTS. Oeeasionally, however, common species step in to deoido 
• on the tnio value of a bed ; and thus the alum-slates of Norwfy, which 
from its Trilobites had been supposed to belong to a peculiar zone, 
aro by Ortkls caUhjramma and J)l(h/n}Of/r(fjm(s (jemhms bi'ongUt 
into (hrect cuunexioii wifli uinpiostionable Ihitish Lower* Silurian 
deposits, such as tlio»8tiper-stoncs and LdngnyTid .I’ocks, • Taking 
indeed the whole thickness of the Scandinaviau beds with all their 
subdivisions, Sir llodorick maintains that, though so mucli less ex- 
tended in development than the llritish, it consiitnles ono conform- 
able and natural system, wliether viewed })fiysiciilJy or zoologically. 
Where pierced by eruptive rocks, some of the members of the Silu- 
rian scric's luivo been raet{imor|>liosed into crystalline gneiss— a fact 
which lias been confirmed by IVI^’. David Forbes, 

The Silurian deposits of Esthonia and livouia, as described by 
M. Schmidt, differ in physical character from those of ^'orway, 
as calcareous liauds constitute the gn'ater portion of them, M, 
Sclimidt recognizes fi^'c stages, cacli of which is characterized 
by a peculiar fauna, — very few species travoi’sing two entire 
stages, sonic being present in the iivo upper, and some in tlio 
iiL'o lower, wlu;^’eas only one species, the Calyniene Blinnenharhny 
passes through the fiv'c lower stages, being, however, ui the fifth, 
the equivalent of the Upper Ludlow, modified into (7. ape^aUh's of 
An^tjlin. Tlio sbaipost separation is between the second and third 
bands, or betwoon the Lower and Upper iSilurian, though there Is 
oven there a sufficient transition Jo shovv*^ that there has been no 
“ violent break in the dcv'clopmcnt of organic life,'*’ or such as could 
warraiTt the sv]iiratiou of the lower from the upj.JDr Silurian as part 
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of ono great natural-liistorj' system. I need not follow farther the 
ingenious and sijccossful etfort of Sir llodcjiok to prove that the 
' system of classificati m which lie was the first to originate in England 
is equally applicahle to every country in wliicli the more uiiciont 
palaco/oic deposits have b(‘en iiotic*(‘d ; and perhaps in nothing is the 
tn^tli of the proposition more manifest than in the position of the 
Pentamenis-zones ; for, as Sir Itoderick points out, tlic same species 
oi Pentamerns^ Atrypa^ &c. occur in two successive bands in England, 
thus uniting togctlicr the faunae of tlic lower and upper Silurian. The 
I'entaraeias-iijonc in Esthonia is simply the ceJitral link of an un- 
broken Silurian eliain — the former heing the result of acchlent or 
physical disturbance, the hitter the normal condition of the deposit. 
It is, indeed, the (^)ject of Sij- Roderick to ])roV(.* tliat in Scandinavia, 
as in Ilussia, Silunaii rocks, both lower and iipjKT, co])ionsly charg(‘d 
with chai-actc'nstic fossils, form a united and unhrokcin whole, and, 
viewed both pala*ontdlogically and geologically, exhibit a natural- 
liistory system quite as conqjlete and more (!asily iinderstr^od than 
their more expanded hut much dislocated equivalents iji tlio Eritisli 
Isles. Hi)ccios may indeed change, or undergo \nriations so gix^at 
as to ho considered dilFeront; hut the grouping of the whole will 
always enable the geologist to determine that ho lias anived at a 
SilunaiL deposit. 

The last papel' of the official year was also by Sir Roderick ;^^ur- 
ehison, and is directed ■ ) the oliKa’dation of tlio su(;cessioji of nx^hs 
in the Northern Jlighlanas. The ohjeet of this jiajior is to rectify both. . 
the opinion which hud been jiroviously formed, that the mountain- 
masscH of red conglomcante and sandstone of the west coast of Seot- 
ISnd wei’o detached poi’tions of the Old lied Sandstone, and that of 
1‘rofessor Nicol, that the <|uartzito and limostjfmc occurring in this 
series might lie ‘considered an equivalent of the Carboniferous series 
of the South of Scotland. It wilbhc observed that this latter oiiinion 
was based on c(?rtaiu fossils found in the limestone of Durness by 
Mr. C. Peach, and that ‘Sir Roderick founds his alteration also upon 
tliu fossils, after a determination of Iheir true nature by ^Ir. Saltei\ 
Sir Itodoridi fij'st dcs(.*nbes the fundamental or true gneSss, Avhich 
is the basis of the whole series, then an accumulation pf quartz- 
rocks, crystalline limestones, chloritic and micaceous schists, and 
younger gneiss. The fossils from the quartz-rocks consist of small 
Ann oli de-tubes, now called ISerptilitis iMacmllovIiu, and traces of 
fucoids ; they have been tiuced in beds for long distances b}* ]\fr. C. 
Peach. ^Thc strong band of limestone between two quartz-rocks 
contains, however, fossils of a higher degree of organization, namely, 
a species of the genus Maclumi (I/. Peavhii, Salter) and its curious 
twisted operculum, the genus being one formed by our AmericcMU 
friends ; again, Opliileta compacta, a CniiatHan fossil, Omoceras, and 
a smooth* species of Orthoccras with compressed siphunclc. They all 
ri^scmhle Lower Silurian fossils of Nortli America, Avhieh range from 
the Calciferous rocks* up to the Trenton limestone, but especially 
grouped together i;i the limestones of the Ott^rwa River in Canada. 
Followimr un the succession of rocks to the eastward. »Sir Rdderiitk 
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states liiiS belief that the limestones intercalated aatUi the cHloritic, 
and quartzosc rocks of Duinbartonshirc arc iin(iuestional)]y of Lower 
Silurian ago, and that the o%wn*lying masses ot^ mica-schist and 
qnfnizose-gncissic llagstones of the Thvadalbanf' distiict maybe some 
day found to be merely the prolongation of the micac(.‘ous flagstones 
of the Is’^oi'th- Wes tern Higlilands, described as overl 5 nng Iho quartz- 
rocks and fossiliferona limestones. 

The inquiry was then extended, ahly and (extensively, into the 
Devonian system ; and, after many judicious obsorva lions on the divi- 
sions ajid arnmg(^m(mt of tliVs gniat formation, Sii’ liodeih^k main- 
tains the importance of the Devonian seiies in flic scalJfof formations, 
and that the Old lied (Conglomerates, iclithyolitie schists, and corn- 
stones, Avith tlio oA'eidying sandstones of Scotland and Iferofordsliire, 
fully represent,, in time, the Devonian rocks of tWi South of Kuglaiid 
and the Contimnt, so full of corals, ciinoidfs, and marine moUusks. 

It is impossibhs in noticing thiS pajier, not^to d^A’ell Jbr a moment 
on two iutcu'csting })oiiils coiinoclod Avitli it ; namely, tliat the recog- 
nition of tl)(A Silurian age of tlu^ Durness deposit should liaA'e b(;cn 
made, mjt through the iiitervciition of. a compaiivson of its fossils Avith 
those of tb(> (^lost'ly ap]froximate Sihiriau j*egions of Kugland, hut 
Avith iho remolo Silurian n'gions of America, and it maybe said that 
thc5 Sdurian dejmsils of I reland are perhaps richer in Amtu’ieark fossils 
than tlie English dc]) 0 .sits. Supi)osing those relations true, many 
eurions spcMuilatii^is miglit he fonndo(l upon them worthy of the 
ath^iition of Ur. Austen. Tim next is iho siipi'i’i^osition of (^mipletely 
metamorpliosed rocks ov('r others in a eum])arativc'ly slightly modified 
(iondition, ]>as.sing as it n cro iji a diminislnng degree of motamor- 
phisin, from the su]>pos('d young(a‘ gneiss al)OV(^, thnnigli micaccops 
Jlagfi, to the semicrystalliiu^ linmstone Avilh fossils. This. seems to 
1)0 a matter full of i^ti.Test, and, asMiming* that tin*, geological facts 
arc coirect, implies lliat av(‘ him* yvl iniuh to ](Yrrn rcjspecling 
the tnio nature of inotamorphi.sin/’at h'ast as to tlio modi^ in Avhicli 
metamoiq)hic action lias been exercised: but 1 must, s^ill I'l'fram 
from giA’inp; a decided ophiion on a.sul>ject so leplete A\'itli diillcidties, 
in Avbicli . tAVO siudi ablcj obsiTvm’s as Sir Tvoderick Al urcliisoii and 
Professor Nicol are still at issm*. 

The p'apei’S f have liitberto Noticed bavij b(‘Oii prepared ui con- 
fcArmity Avitli the ordinaiy rules f»f the Socitly, and have more or 
loss contributed to oiir knoAvledge in some one or oilier of the hid- 
ing branches of g(?ological science. The papers I am noAv about to 
refer to are, in some respects, less conformable^ to the rules of the 
Soeic'tjy hut are by no moans devoid of interest and” value, as 
they are intended to facilitate tlio appreciation of the labours of our 
Transatlantic brethren, by submitting them tons in a aa tdl-arrangod 
and carefully considered form. You are aU aAvaic that Dr. Ligsby, 
the author of tbt -c papers, has novc]* lost the enthusiasm -wliicli liis 
travels, on a public and irniioihiiit duty, through the* most remote 
and Avild I’cgions of Noilli-AA’est America, excited in Ins mind neazly 
forty years ago. I Avcll remember him at^ tliat time, Avlicii his 
energies weix) ui their maximum"; and the licrH; of las" mind Avas 
.“i i I 
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oven then well-marked, as ho was the first to point out to me the 
rcniarkable veins of sulphate of strontian (Ccdestiiic) in the island of 
i()ugi;h Eiie, now (eallj'd Strontian Island and I do not forget that 
he required me to forward to him a correct drawing of a trUohitc 
from Lake Huron, then in possession. He has lately been most 
industriously occupied in jnepaiing a general (Geological Map of 
North America, and (Avhilst engaged in that laborious task) having 
been doubtless led to ohsorvb and estimate tlie difilculty of wading 
through so many detached r<:‘ports drawm up by independent United 
States geologists, has wished to .sparer othcj'S a similar nei;e.ssity. 
His first papoT treats of the niineralogical and fos,sil characters of 
the Paljcozoic strata of Ne^v York, and divides itself into the follow- 
ing heads: — ‘^Mimn'al character,*’ “ Mode of transition,” ‘‘ riaco,” 
“ Position or dip,” Tliickness,” Pt)ssi]s common and tjqncal,” 
“ Po.sslLs oeciUTeiit in Europe,’’ J’o.s.sils rociiiTent in Now York.” 

As i)r. Jiigsby’s pri^lcipal ohjoct is, to form a standard of compa- 
ri.son, ])y wliicli the palaeozoic strata of New Y’oik may be l)roiight 
into relation wdth those of other districts, ho has drawn up tables, 
constriK'tcd from tfie wuitiiigi of many jn’ccodipg autbors, both 
: Anuuicaii atid Euroj)onn ; and, though lie admits that some revision 
of 11 j(j AiiKoican fu.ssiLs is .still i(;qui]‘('d, it cannot bo doubted that 
his W’oVk will b(i a gr(?ai aid to tlioso w ho h(;reafter may undortako 
the systematic (;or relation of tlio paboozoic*. formation.s of the whole 
earth. Admitting for the pri'sent the minute ^hdivisions of the 
paboozoic. fonnatioiis by ibc American geologists to be cori’oct, ho 
proceeds to doscril)e stviaflm. the seventeen subdivisions of the Silu- 
rian from the Potsdam Sandstone to the Upj)er Pontamcnis Lime- 
stone, and Wui tw'('lvo subdivi.sions of tbo Devonian from the Oris- 
kany Linfestoiui to t lic Old Itcd Sandstone, under cacli of the •dis- 
tinctive heads P liavo enumerated. In this respect it is curioms to 
observe the appi’oxiniativci horizovtality even in the lower palicozoic 
formations, though occa.sioiially and very pariially disturbed by local 
caiise.s. 'i'lic tw^) torms% occun'cnt and recuiTcnt fossils, represent, 
IsL the correbitiou in fossils with European strata, and, 2nd, the 
repetition of tlie same fo.ssils in .succc.s.sivo American strata. In the 
Potsdam sandstone (the loAvest momli^er of the Silurian .system), only 
one fo.ssil is r(*presented as occurrent in Europe and none as recur- 
rent ill Ainei’ica; but in ascending, the number both of occurrent 
and reciu’ront spi'cies increases ; and the latter occasionally i)ass up 
to a much higher level. It cannot bo doubted that all these cou- 
.sideraiions arc of the liighest interest ; and when the fossils of Ame- 
ri<*a have hccoi cai’ofully compaied with tlioso of Europe, specimen 
witli specimen, not figure with figure, so as to separate variotio.s 
from sp(‘cies and (.*nablo the geologist to avoid the introduction 
of old species into the eatalogut? as ntwv, a correlation effected on tlie 
principle^adopted by Dr. Uigsby wUl lead to ti more coiToct know'- 
lodge of tliis greiit section of the pabeozoic formations. In his 
second paper ho discij^sses the stratigi-aphy and cias.sificatioii of the 
wiiole seiit>s of the pabeozoic ro<*hs, and agroestttlmost entirely with 
M, De Verueuil, the modifications pro^iosod by himsell* beingoprin- 
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cipally cllaraetorizccl by tho formation of natural gawps iii which^ 
arc merged several of the sections ado])ted by tlie Amci'ican geo- 
logists, and the establishment of a Middle Siiurlin’’ stage, as alsoi 
a similar Middle Devonian. This ti-ipartite elassifichtion would of 
course assimilate these two great forniationM to tho IVTinian and 
Tiiasie, and thus iiitrodiiee a certain amount of harmony in the sy;|tom 
of classilhiation, even though it might not be an cxaiitly true repre- 
sentation of nature. After a most careful lithological and pjilmon- 
tological description of the strata, lie deduces some iuterosting con- 
clusionS, as, for cxam])lc, that* all the strata from the J^ots4lam sand- 
stone to tho summit of the carbonifej-ons wcive quietly deposited, 
being subjected only to o(?casioual vortical oscillations and ('onso- 
ejuent snporlicial chang(?s ; and tliat the olevn^ion, fractnri', and 
mc'tamorpliisra of the strata were sulisequent to the (k'jiosilioii of 
jtlio whole, in one prolonged o]>eration, ana in a M. and S.W. di- * 
rc'ction along tin' Appalacliiaus, so well (h^seftbed hy tho Ih'ofessors 
llogors, whostt views Dr. Digsby fully states, tliongli he does not 
entirely agree with them. 

It is trusted tljat the jireceding i^vicw of tTio worhs of tlie last 
session will prove that our members and contributors hav(^ exlii- • 
bited zeal, energy, and ability in following iq) llii^ study of eviay 
branch of our science ; and tliat our foreign tf'ilow-laboui’crR liavo 
been eqiiaUy zealous and successful: but, to the pToof my ]n’evious 
citations have atfordod, I may add a ridenaico to the last piibli- 
• cations of Yon Hauer, Oppel, Jokcly, Ludivig, Neumann, and many 
others, as bcaiig siiilicioiit to show that in every (luartov the mate- 
rials arc ooLlecting which AviU hort^after enable tho phiIoso|>hic geo- 
logist to describe the liistoiy of tho eartli in all its jihysical aiTd 
organic changes, thyugh 1 cannot presiir^o to tresi>ass fnrtlua' »)U 
your attention by dwelling ujion the v orks of thej^Ci able antliors ; 

I must, however, notice very biTA'ily some? recent fihservations of 
M. Alph, JFavre, Prof(\ssoi* of (ieology at ilie Academy of Gemwa, 
on that portion of the stratilicatioii of Siwt>y Avliich luts so long 
been a puzzle to the geologist. M. Sismonda and M. Klie do lleim- 
mont appear to have considered the sovia’al beds of coal as all 
belonging to one epoch; and yio first of tlu'se eminent geologists 
having found in the bed of coal of Taningo the impressions of true 
coal-plants above, as lie siqiposcd, the jurassic strata, he adopted tbo 
bold assumption, that ^^in tho Alps tho coul-feriis continued to live 
on, wliilst deposits were taking place in the sea, iq) to the numinu- 
litic epocli,” to which therefore he assigned the coal of Tanijige ; and 
M. Ehc de Jieaumont considered tho coal of the Diabl erects, Darbon, 
Taningo, &e. to bo so far of tile same age as to be all (‘.om]»rLSe‘d 
within the nuTiimulitic period. ^ M. Favre, on the contrary, who is 
Avcll known as onr: of tho most active and successful c^xploj'ors of 
Alpine geology, states that in the neighbourJiood of TaiiinfJ^e, Avhich 
he had often visited, he found at a high elevation a fine de[)osit 
■of hyi>ersthone and seiq^CTitino rocks not bofor* noticed ; that to tho 
S.\Y. of Taningo, ofa the summit called La Vi:^rd(>, hq coUecled 
very cj&aracteristic Liassic fossils ; and that he traversed in every 


0 
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Vlircction the point of Taningc^oi the Dent clc Marciy to tlio height 
of 7000 feet. 

^ He then coruplrc^ the coal of fkfatriiigc with the neigiiboui’- 
ing bed of Taningo, and found the fossils of the lower lias in the 
massive calcareous deposit over the i^ratriiige do 2 )()sit of coal, and 
dcteiTnined that this mass is tho same fis that which covers the 
coafof I'aninge. lie therefore eoucludc?s that both these carbona- 
ceous deposits are covered deposits which fi*om their fossils ought 
to be considered Liassic, and cannot therefore bo considered in any 
res 2 )cct as^ummnlitic. M. de Hcer hits examined the specimens of 
fossil i^lants c(#lccted by M. Favre ; and, tliough he diflbrs in some 
rcst)Cots from M. A. Droiigiiiart andM. Hchimper fus to the species, ho 
quite agrees with IJ^iom in (Mmsideiing that lluiy are truly Caihoni- 
ferous ; and, on his part, H . Favre main tains that the stratification is 

• in accordance with that ('ijunion. To tho norlli of Taningc the nnm- 
mulitiij formation doei^<not ajipoar ; hut to the south it is found at' 
between three and four milc's from that toAvn ; and H. Favre ima- 
giiios that its occurn'ucc there has tn-obahly led M. Sismonda to class 
the coal Avith it, though in ruality there is no connexion between 

# the two fn-mations. Without douht, the obsciirlly of the stratifi- 
cation of the Alps must always render it very diffieiilt to escatie from 
error ;*M. Favre considers, lioAvcvei’, that ho has fully shown that., 
in tho Aljis, tluj more aiicicni jurassic strata are more highly deve- 
lojicd lliau the iiumim •itic. 

IIt5 then (»ojTe(ds tlui statement of IM. Flic^ de lleiiinnont, hy shoAV- 
iug that. the coal of Darbon, like that of tlie Coviu^ttes do Ilize, be- 
longs to the ujqxu’ jurassic, being distinguished from that of Taninge 
by its fossils ; and tlie ohs(*rvatious ot AI. Didaluirpo and AF. Stiidor 
are in coMonnit}* Avith liis own. Again, tho coal of the Coramnno 
d'Arrafdie, near* (he liamlot of .Pornaut, deseftihed hy AFAI. Sis- 
monda and Klici de Ileaumout, |jjLnilly belongs, as stated by those 
geologists, to the nummiilitic fiu-mation ; and it is Ihereforo no 
matt(U’ of fjiii’])ris(‘ not find in it coal-ferns. Tho dciio.sits of tho 
Difjilerets and Fntrevornes are of the same age; and as Af. Fuato 
has noticed eight localities Avhero this carhonaceous dejiosit is found, 
and has traced it from Savoy into the centre? of Swiizerlarrd, it can- 
not, he ohserA os, i>e considered a Acry local diqiobit. This determi- 
nation of thro(! distinct carlxmaceons d<iposits in succossiA^e eiiochs is 
certainly luort' iu harmony Avith nature than the .suptiosition that 
the eoal-plauts liad lesistod all tho ])hy.sical ehanges which must 
hiAA'e (‘lapsed in so long an inton al as that Ix^lAveen the CarhoniftTons 
and Nummuliti<? e]><x'h.s ; and Ave may admit that AI. Favre has not 
broken a lance, to use liis oavu uAinb, iu favour of the auIuo of fossil 
botany as an indication of the ago of deposits, in vaiif. 

I may nieution, that Signor Cocchi has informed me that he is 
about to »suTU(? his researches on the goolog}' of Tuscany, of which 
1 took notice in my last address, and has (u-oniLsed anotlier visit to 
England at no distat^t period to communicato the results of his 
iiupiiiies ipto fossjj fishes. But what I am particularly desirous to 
biing liefore you is tlie lioport on the (h^ological HuiToy of O .nada, 
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iniido by Bir W. Logau to the Uovcniov ot‘ that colony, Bir Eilmuna 

Walker Head. Tlio report cipj)races the labours of the years 1853, 
J 854, 1 855, and 185(5, and must, ith its illiiUtrimv^ maps, bo con* 
sidcrod higlily crctli table, l)otli to the obseivors tliemselv'es and to 
the press of Toronto, the former capital of L-jipor Canada, by ^vhiell 
it has been publislied. In a comparatively now country, it i*only 
natural tluit economic questions shoT^ld lie considered the primary 
ul)j<'.cts of gCMdoi»ical rcseai-c'li ; but it will doulitless surprise man}’', 
tliat S;r \V. Logan should have been required by thc^ Oeologicid Bm’vey 
Act to ascertain tbo longitAdes and latitudes of iqjporftiiit places, 
or, in fact, to fulfil one of the fimetions of the Topographical {Survey ; 
and for this purpostj lie btis availed himself, wherever possible, of 
the electric tek'grapli in order to e^xeliauge aftd compare signals. 
The Laiirentino roclts are described iis g^ieiss inlerslratilied Avith 
• imporlant masses of crystalHuc Jimostom?, tlj{> gneiss fve<[uently con- 
taining crystals of liornbieiide, and miu’ging into a syenite Avliich is 
•travoi-sed l)}'*<lykes of a porpliyiy analogous to the melaphyr of the 
TTciich ; and it is Avorlliy of notice, that the #verlying Ibssiliferous 
rocks apjiear lo«have been sometimes dejiosited upon Avorn edijes 
of the porphyry, Avhi<.‘h niust lher(‘fore have b(‘eii eriqited Ixdbre 
their de])Ositioii. Sir W. liOgan considers foiir-tirths of Canada to 
stand upon the urifossiliferous rocks, and tlie otlier one-llftli^o have 
become the seat of eoloiii/alion from the .suproioriiy of the soil, pro- 
duced by the decomposition of the fossil iterous rocks ; ho in like 
mauiKU’ points tint tlie iiatural direction given to scTtlement hy a 
similar result pr^oduced by the decomposition of the crystaUino 
limestone liands* Sir liOgaii rcmaj’ks, indeed, tliat the lime pro- 
diKTal from these hands is folly (‘(]iial I'or economic pnr])o.sos to tliat 
obtained from the »i ore earthy limestouesi; for con,structivfc^ jairposes, 
1 may say better fitted, as is certainly the case in Ireland, Avhero 
the beds of limestone Avhich ait#ruale AAitli tlio mica-slate of the 
north yield a lime much bettor suited for mortar than the rich (as 
it is tecliuically called) lime of the chalk. •• 

Bir \V. Logan’s lii-st re])ort is iirineipally of a mineral or econoiTlical 
character, and ho paiiit.-nlarl}’' notiires tlie abundant occurreuco of 
lime-felspar, or lahi-adoriCo, AuJiich forms a comj)oiu‘nt*of mountain- 
masses. When it is remembered that 11ns coirqiara lively rare form 
of fc]s])ar was first noticed in the Island of St. Paul, on tlie coast of 
Labraclor, and since by Dr. J5igs])y in an island <4* Lake Huron, it 
may be fairly considered a mineral link by Avhicli the Laiu’entine 
lind Huron groups of (uyjstaUine rocks may b(3 cojinected together in 
one great Ksystem. The map^ Avhich illustj'ates this ro])ort shoAVS 
that in the district, north of the OttiiAva, the Laiirenline group is 
immediately succeeded hy the Potsdam sandstone. The iiuiuiry to 
tho Avestward av,js conducted hy Mr. Alexander ]\liiiTay, Assistant 
Provincial (ieologist. In describing the district lietwccn^lui Ottawa 
and tho eastern sliorc of Lake Huron, Mr. Murray points out mfi,ny 
interesting physical facts in connexion Avil^i the nmnoroiis rivers 
and lakes of this Remarkable dbimtry, in Avhkih tho •watcrslied- 
lincs ixro siii^arly varied. The level of Lake ^lU’on is quoted from 
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Vlio reports of tlio Michigan Surveyors as 578 feet ; and th'O bottom 
of that lake is doubtless, as I fomundy obse^^'ed, in many parts 
J>elow the Hnrfaee4iev/d of the ocean, whilst other lakes occur at the 
level of 1100, V300, 1200, and all the iut(‘n'ening levels, down to 
lloviiid Lake, 521 , or nearly 00 fe<*t Ixdow Lake Huron, .and Chats 
Ijjike, — the country rising to the north, and falling eastwards 

to tfie Ottawa, d'lio Ijann'iitiiic series of gneiss and crystalline 
linu'stone occurs luu-o fully fiovtdoped, and is o\'erlai(l hy i^atclies 
of Lower Silunan shah'; and aMr. Murray seems, from the fossils 
contained in some of the beds, to hu»'o recognized some pbriions 
of ihc senes o? four hetls (Calciferoiis sandstone, Chazy limestone, 
Ijirdseye limestoTie, Trenton ]inH\slone) which follow the Ihlsdam 
sandstone. In furjhor investigations, wIk'ii lie had the valuable 
assistance of Professor James Jlall of New York, he carried tlio 
' ancient rocks of M"(^st.cni Canad:i. a little higher up, to the ^JTentoii , 
limestone and Utica slalV', or nearly to tlic u])pcr limit of the Lower 
Silurian. ^ • * 

Mr. James llichnrdson, miotlier assistant-geologist, conducted the 
iiKiuiries moi’o to tfic east. ••Hero, supposing that the Mrngan 
» Islands may ho assumed to exhibit the Irwor or basic meniher (that 
is, the Lanrcmtine system), Harbour Island the calciferoiis sandstone, 
l/irgo •Island the (hazy and part of the Eirdseyc formations, and 
tlie sea -interval th ho occupied hy a succession of strata about 1700 
feet thick (assumed i > be equivalent to the upyx'r })art of the 
Hirdseye limestoms the Trenton formation, the Utica slates, and 
tlu‘ lower i)<)rtion of th(> Hiidson-Kiver grouy)), the Anticosti rocks 
are formed into six divisions, of whirii the lowoi’ portion is con- 
sidered I )y ^Fr. Hillings to belong to the Hudson -Kiver group, the 
middle as* merging into the Clinton, and being, more in conforitiity 
strfitigr.aphiealJy ith the Onrida conglomerate and Medina sand- 
stones, that is, distindly transitioivd or ^Middle Silurian, Mr. Hillings 
having adopted that tenn in anticipation of T)r. Higshy. The upper 
section })a.ssies into the, Vpp(?r Silurian ; so that ih(j whole scries is 
heiQ- exhibited in a very niodeiatc space. Mr. Billings has given 
lists of the fossils found in all these beds ; and Dr. Bigsby’s paper 
Avill he of groat use in coiiqiaring thpm witli the lists given by the 
United states geologists. • I1ic geological re])oris are concluded hy 
a doscrij)iion of many tu av Canadian fossils hy Mr. Billings, in which 
the grc‘at number of now species of f!i’iiioids, of Cystidea?, and of 
Astcriadin is veiy remavkalde. A now species is added to the genus 
Brontnis or BronUs of Coldfuss, as also one to the genus Triarthrm 
of (iroene; and I may add, that here, as oteiywhero, the Cahjmene 
Jilinnnibachil ap])oars to link together all the momhers of the Si- 
lurian, and, in my opinion, did it stand alone, wouid prove their 
identity as ])arts of one groat mat iiral-hi story system*. The final 
rei)orts ar^i; chemical and niinoralogieal, hy Mr. Hunt, the Chemist 
and Mineralogist of the Canadian ( Geological Sinwcy. 

In the United 8tate^ there has been no cessation of that activity 

I. 

yet nb figures of lliese fosrils liavo been publislicd, 
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which f(tr many years has distinguished the State and other gcologistf^T 
The Geological Map of Poimj^dvania lias hcon iinished in spite of 
many dilficulties and the paitkil cessation of C^vCTnnient aid, by ih« 
two brothers llogers, and was exhibiiod by ProfessoV II. D. llogers 
at the late Meeting of the Pritisli Association in Dublin. Tlie rich 
ibssilifcTous deposits of Kebi'asba, which some j’oars ago e:^eitod 
so miieli interest, from the luimeroiis^niammaliaii rcniains collected 
and afterwards descrilied by Professor Leidy, have beem again dili- 
gently investigated by Mr. P. B. IVIeek and J)r. P. V. Hayden. The 
attiaitton of these able ol)s»?rvcrs Avas first di’aAvn to thifs region by 
Professor Hall, and they have been very snccessnd in their re- 
searches. Their great object was to dottn’mine a parallelism of the 
(/rctacoous fonnation of ^Nebraska Avitb that of #tber jiortions of the 
United States’ tinnitory, and also to dotoymiae the tnie position of 
^ the Tertiaiy formations. 

By the map Avhicli accompanies the accAint of their hihonrs, it 
appears that «n the S. P. comer of the Nebraska distinct Carboniferons 
rocks appear, that they are succoodod by the ^letacoous, and linally 
by the Tciliary, deposits. ]Many n^w fossils ar(5 described, buWj^ 
they are not figured, and arc to appear in a n ])ort to bo published' 
by Dr. Warren, T sliall merely state the goner.il conclusions atwbicli 
Dr. Hayden and Mr, !Meok haA^o arrhed from tbii attirmatTA'o (jvi- 
donce of the fossils iiresent, us Avell as the nc^gaiit'o evidence of tlie 
fossils absent. 

Prom the marked tj'iiical difierenco betAA^oen the organic remains 
of the principal fossiliferons Crotaec^ous deposits of tlie south-AVOst 
and those of the Upjier Ch’otnceous lieds of Ni'braska, Alahiima, and 
New Jci’scy, difforoiieos AN'liich cannot bo AvlioUy (vxplaincd by hical 
pectiliariticM, AvlieHjer zoological or physical, tlio antlioi^ conclude 
that they belonged to different geological horiz()n.s, or, in other 
words, lived during difibreiit epoi^Jis. 

The fonnations in Noav Jei'sey and Alabama ar<‘ on a paridlel with 
the iippe/^' and hirer members of the N(‘brs!jva section, AVhilst those 
of Kansas, Arkansas, Texas, and New Mc?xico are on a parallel with 
the middle and lower jiortions. Tlio Noliraska seidion, tli(n*efore, 
exhibits the fullest development of the Cretaceous fofmation in the 
United States. • 

In the Tertiarj’’, Mr. Meek and Dr. Hayden come to tlu) conclu- 
sion that tlic mammalian fossils formerly asciihod to the Eocene 
must be transferred to the Miocene ; and there is no evidcnci? of the 
existence of any Tertiary deposit in Nebraska older tlnyi tliat for- 
mation. I regret that I eaimot dcA^oto more space to the Avorks of 
these indefatigable obserATrs, INdio have already made knoAm to us 
the existence of a Permian dejiGsit, in addition to the present and 
other works of geological interest. 

lleferring noAV to another region of the Avoi’ld, I nfliy observe 
that I have heard from our feUoAV -member Mr. Oldham on Jiis 
A'oyage hack to India, and that he expresses Ivmsolf with enthusiasm 
as to his hopes of^futnre succcbs, and liis fiild confich'ncc in the 

arranc;cments and the support of the East India Company. I have 

* • # 
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ecn favoured by the Directors of that body Avith the pemsal of 
many of the papers piiblisl^d under their auspices; and 1 

fan contid(*ntl}j state /diat a judicious selection from the Avork per- 
fonned, Avliich the recent institution of an establishment similar to 
our Museum of Practical Geology will Iiei’c after secure, Avas alone 
Avaiitmg: and I cannot but therefore express a hope that, should 
the ehaiigos which are now tire subject of pul)lic (^oTl^'el^satiou and 
discussion bo caniod out, care may bo taken that the intcjrests of 
geological and otlier sciences Avill not be overlooked, but tljat the 
exami)le of aet^Auty and judicious iiiafiagcment Avhich the Direct- 
ors are no>Y exliibitiiig in tliat directum may be folloA\'ed by their 
successors 

Many of the rociil couiu'ctious of the scweral branches of the 
scieiici'. are discussed in aiwabb'lAcportoii the ])rizc for pli^ ^sical sciences 
for 1850, by M^l. Kli(^^d(> Jjeaiimont, Plcmrens, Is. (ieoifri'y Saint-* 
Hilaire, ^Iiint!-Ed\vards, and Ad. Ih'ougiiiart, in which the general 
views of |)aheonto logical sciiaice, as uowgencrallyenleilfdiied, arc avoU 
explaiiUMl, as wcdl as# the coinicxioii wliicli luust exist betAveen the 
/y^;‘anic and pliysical changes in order to ] u odiice *-01 le uniform and 
harmonious system, .lM»r example, ‘‘the study of mountainous 
couutnos has sho^^'ll that the presence of fossil l)odies on the most 
eh^vated points imiy 1)(> ox])lained by the eli'vatioji of those moun- 
tains, in a more siirMje manner Ilian by the dt‘|)r('ssion of the 
AvatiM's of the sea ; aim liemre has ai'iseii tlie tlieoiy of tlie snecessi\"e 
lifting np of mountains, wliich o\v('s to JM. I'llic^ de Deaumont its 
priiioi])iil d<.wolo]nneiit, bnl which, Avliilst it didiTinincs, Avilh the 
Contained fossils, Ihe successive ('poci.s of formation, does not ex- 
plain llie^TUode of ereatioii, uliich still is, and probalily must oatt 
remain, a,m}steiy. Tlie treatise ])r(\sented for tfie prize was one by 
the AV( ll-kno\Mi Jh'onn, v\ lio, aided by bis long exjxauaice, and taking 
advanlagx^ <»f lla? pul)lish<?d labonit of other (‘inimnit jialieontologists, 
snbmilled < lassified lists of about rlo,0(K> sjiecies of animal and vege- 
tablo fossils, distiibuted amongst 1^5 or .*10 distinct epochs of creation. 
Tlii/s expression naturally lends to the discussion of tlio theoretical 
vit^ws coniK'cted with it, av those views which an^ taken of the fact 
(M'hich canndt lx; d.i.s]nited), that at jtuccossivt* e[)Oclis livetl distinct 
and successive Ibnns of organizc'd creatuiA's. The mode, hoAvever, in 
Avhicii the changes of organic iieings have hocm etrected is a subject 
of fair six eulatioii.-’ Nor can any discussion do harm so long as 
dispatants will reiueinlior that tliey are only dealing with a (piestion 
of probahilitv, not one of rnatliematictil accuracy. Of the two great 
modes of accounting for the sncc<'ssive clianges in tlie fauna of the 
Avorld, advocated by those avIio muinfiim ilie invariability of species, 
the one adAxjcalecl by Agassiz is, that all (he organic bodies AA^hich 
existed on the earth at any one epoch Avero siinultaticously destroyed, 
tiiul replaifcd by a totally ditforent group. The other, advocated by 
Brgnn, is that only a part of the ]H)piilation of the earth, A^arying in 

^ Those ehangos have been eniTied elfect ; but geologists will feel at case 
when they ob,servo ihaf Sii* Proby Cautloy has been appointed a meinbeii,of tho 
New Coimcil of India.. ^ m V 

1 € « 
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magnitude at . different timoa, M’^as destroyed at any one epoch and^ 
replaced by a new group, whilst anoth(T portion continued to live 
on in coiiibiiuition with the nemy-croiited fom>|f. ^he French Aca-* 
deniicians express thcmselvea adherents of this view Sf the case, as 
Well as of the further opinion, that the number of species destroyed 
always exceeds the number of those preserved. As a prclimirmry, 
the authoi-s of the rex)oit reason againsj the theory of development, 
admitting, however, tliat they do not mean to oppose those variations 
in a species wliich might be fairly attributed to variations in the phy- 
sical conditions (such even as *m an has effected on don^csti(» animals), 
hut thos(' greater changes which w’erc once supposi'd capable of x)ro- 
ducing, from one S(,‘t of genera, others widely distinct in character and 
magnitude. But this reference to the o])inions#of 1/a.marck seems 
scarcely necessary at the x)resent day, wbi]^st it cannot be admitted 
Jby llio philoso2)ber, tliat tliei-e is any greater simxdicity, as a mode of ‘ 
action, in de.siro}'ing one set of organized ])ciil5?s and cmating another 
HI mtiii}^ resp(^ts closely allied to tlndr pi*edeccssoi's, than in endow- 
ing all created organisms with a susceptibility nf cliaiigc under tlic 
varying inttiunicei: of the several jdijsical conditions to which 
may bo ox])osed. At any rate, lot us not ai‘gU(> such a cpicstion by 
apx)caling to (?xtravagaut cxanixdes, but Ivt us lvee]t within the bounds 
of roasoiiablc cause and etfcct — ^siich, indeed, as our authoi^ have 
admitted in i*cspect to the variations of existing sx)bcies. One great 
truth ts admiiled by the French academicians, namely, that the 
history of the ancient world is still iiieonix)lcte ; and well may this 
be asserted, wlicii it is rcmcmbeix^d tliat three-fourths of the smfaco 
of the globe are covered by water, and that, whilst huge x>ortions of 
the sea-1 lottoni and of the marginal sea-zone of an(?ient epochs liifVe 
bceii rendered manifest l)y fossil I'cmainsi^ the portions of dry land 
made known to iis are comparatively small. Why* then, should wo 
assume that evtny m^wly-distjoveiiird genus or species is a new crea- 
tion, and not a colony (according to Btirraildo's view) from some 
other region, still subnuTged and thorofomrfinknown to^LS ? It is 
manifest that such a question cannot be answered until the whole 
field of ancient fossil histoi-y has been work(*d out. And, furllicr, 
who ctni tell how cn^atioii was^effected ? but if by an •act imposing 
laws upon matter, and calling into cxistAn*e organisms subject to 
the cent rolling Jind modifying action of xibpical circiimstaiKies, why 
should not an aU(?ration in these circumstances produce the same 
change in a created beiiig, as they would work cm the creations nOAvly 
eidled into c^xistoiicc ? Such a result W'oiild be more iy harmony 
\rith the notion of creative intelligence, than that iicw species or 
new gemcra should be createef by the same intelligence so nearly 
alilce those destroyed as to require the utmost skill of tlie natiiralist 
to distinguish one from the other. I cannot, at Icjist, but think 
that wo arc very far still from the solution of the nP/steiics of 
creation, and that we arc too prone to separate portions of the same 
true organic whole from each other, losing #jight of the imity and 
harmony of croatiom whilst socking to use thc^rcUcs qf past ages 
in gOoiogical classification. 
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Ha^g in my last aaorcss enaeavoiired to give a comict repre- 
sentation of the amount and success of the labours of the many 
j eminent men engfcg^l under Sir Rodfcrick Miu’chison in the National 
Geological Survey of Great Britain and Ireland, I shall not now go 
over the same ground further than to state, that Mr. W. Baily has 
been attached to the Irish section of the work, and will, under the 
able superintendence of Mr. Jukes, be soon able to place the palseon- 
tology of Ireland on an cquitl footing with that of Groat Britain : I 
tinist he will be appointed palaeontologist to Ireland, and have the 
means afl^prded him to emiilate the l^ght example, and td secure 
the well-mcriftid honours, of the Bnglish palajontologist, Mr. Sidter. 

Let me now close my address with a few general remarks, sum- 
ming up, as it wercL the views I have already expressed ; maintaining 
as I do, that in all branches of geological inquiry there arc still many 
important links of cvidcAce deficient. At the same time let me add 
that I consider wc aro»on the right way now to get over all diffi- 
culties, provided wo continue to adhere to the truQ piinciplcs of 
inductive science, and abandon the common custom of rushing wildly 
to conclusions upon the most wigiio and insufficient data. The Ilcv. 
'^Jfaden Powell says, in respect to the bearing of scientific progress 
on theological retigoning — The unparalleled advances in phj’sical 
science which characterize the prc,scnt ago alone suffice to stamp a 
totiiUy different character on the spirit of all its deductions ; and 
they now arc, and wi^. be to a far greater extent, influential i on the 
tone of theology. It is now perceived by all inquiiing minds, that 
the advance of tme scientific principles, and the grand inductive con- 
clusions of Tinivci'sal law and order, "»re at once the basis of all ra- 
tienal theology, and give the death-blow to superstition.’^ And in 
like manxer, that every tme advance in science has a direct tendency 
to make ^nen nA>ro scmiJulous and careful in drawing deductions 
from facts observed. ^ 

The actual condition of the earth’s crust ; the order and manner 
in which the various changes from its primmval condition have been 
offqptcd ; the real nature of metaraoi'phism, the means by which it 
has been effected, the original and the ultimate condition of the rocks 
acted upon ; .the natui’c of creation, the mode of progression and di- 
stribution of organic bodk^s, — ^arc alf subjects which men now think 
it nccessaiy to examine patiently and systematically, neither jumping 
raslily at conclusions, nor flippantly sneering at those who see the 
same objects in a totally different light. \Ve have cveiy reason, 
indeed, to expect to obtain great results, because we are at last de- 
termined to follow after tnith, whatever may be the path she takes, 
or the aspect she assumes. t 

It is this general recognition of the authority of toith which has 
enabled men of science to reason fearlessly on many subjects wliich 
were considered, not very many j’cars since, proscribed from inquiiy, 
and expected to be received and admitted without hesitation and with- 
out. question : the mo(^ of creation was one of these, as it was laid 
down as a rule that the Mosaic account was noj^only in sphit but in 
letter inspired, ond^hat human discoveries were only illusions when 
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npparonify in opposition to it. As ably pointcfl out by Profei^sorr 
J\)\\'cU, the o\dl was only increased by ibosc wlio endeavoured to 
escape from tho difficulty by pifltin^ a constn^*tifc moaning upon# 
the Avords, (|uite opposite to their litoral sense, and tfion to adjust 
their tlu^ories to this new metniing. Hoav different Avoiild lifive been 
tho rosidt, and how much bickeiing would liave been avoided, Jiad 
men attended only to the subject befortj thorn, and studied Oeology 
for itself alone, and not as a su]>poscd corroboration of statements, 
in A\ liat could n(?v<u* be considered a lesson in science ! AVcll indeed 
may MrT PoAvell maintain tba * i>roofs of inspiration oimht only to bo 
looked for in those manifestations of divine Avisclom wliich are to bo 
found ill the prec('pts sot fortli for the moral government of men : tp 
expect irrodfri of inspiration in otlier to])ics irre^ivant to the main 
object of pi-opbesying, would result only in fij|Stening upon divine wis- 
jjom the ignorance and folly of erring man. I say this preparatory * 
to making a few ])ri(d‘ ob.scrv'utions <m the reef nt woik of Mr. Gosse, 
wititlcd “ Omplialos, or an att(>mpt to unthi tho Geological Knot.’^ 
Now, the geological knot a]ipears to me to be Jhc difficulty of cx- 
jdaining by wliat^*aiiscs, and in wbai^order,* have boiui j^roduced 
various physical and organic* pha>nomona obscMved in a study of tho 
earth’s cnist, not in oxjdainingiho Mosaic account* of Cremation. Mr. 
Gosse thinks diffi^’c'ntly, and iniagin(>s that ho has discoA'crccl ft. now 
laAV hy wlii(*h the ohservod facts of Geology can bc^*put in harmony 
Avith the account of creation, or, in otluT Avords, that oA^oiy thing 
connetited Avith tlio creation of organic life lias been tho Avork of 
the first six days. This is a l)old assumjilioii, and it must be ad- 
mitted that Mr. Gosse has shown consiclorable ingenuity in tho 
invention of voiy coiivenieiit terms. Avliitrh scivo instead of argit- 
menfe ; for to those \^'ho, adopting his theory, are not iiossesiScd of his 
ability, the Avoids prochronism and proclironic must he of immea- 
surahlc aclA^antage. But l(;t us imj^iiro into the luitiiro of his argu- 
ment. Fii*st, tlicn, lie reiircseiits the course of life as (5ircular or 
cyclical ; but, altliongh such a course is rcal^yi respect to tnany mo- 
tions, such as that of tho earth round the sun, the horse moAung in 
a mill, and many otliors Avhere tho medion is ncc^'ssarily, in accord- 
ance Avith the laws of motion, eitluT in a circular or in some other 
rc-enteiiiig ciirA^c (iinlc?ss, indeed, avo may ^u]>pose the comets some- 
times to go beyond the limits of attraction, and be finally lost 



in interminable spaij^), in organic life it canno^ bo sai^ that the 

true representation is a re-entering circular or other curve, oa death 

•• « 
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' cannot bo said to bo the beginning of life. Tlio true representa- 
tion of life is ratlicr a succession ^f open, or, as I may call them, 

• eccentric com ctary^ curves, one springing out of the other, as life 
begins, not w^iero lU*e ends, but rvhcrc it is in liifjhesL viijour. 

Tin? plant and the animal, even, continue to live long after the 
nc%' plant or the new animal lias comimaiccd its course of life. 
This, however, does not ailVot Mr. (^s.se^s argument,' if we assume 
that the impiiry is liniilc'd a prt only of the curve exteiiding 
from birth to matuiily ; for if creation wore supposed to comnience at 
old age, it wo^d pass 1)tdow ilu; curved and would then cease. The 
pliysioJogist, men, liaving ol>.s(Tvrid that there is a (?ertaiii courso 
of operations, of cliangos, of luodiiicfitions, or of addilioiis, called 
growth, in the pa#sago from a seed to a tnu', or from tii ovum to a 
iull-groAvn animtil, mos^ (»f wlitcii leave ]uarks of their occurrence 
l)e]iind lluan, ’- is aide to deduce, in the spirit of inductive reasonings 
the age, or ralhcj* tlio c})o('h of existence from the visible marks of 
growth lie ihids upon the ]jlaut or animal ; laildiy tla^dbre he sa^lf. 
This plant, (»r this i^iimal, '20 or JlO or more yoai s old. Ikit llilr. 
^^.isse assumes tliat he has be?‘ii deceived, becuust*]ie kjiew not tliat 
this ))lan( or animal liad bee n crixUed onfy tliat \'ery morning, and was 
also muoraut of the gri'at law of prochronk* ( vistence, wbJcli mf*ans 
(adopringsome more langilde explanation tlian tlial#)!’ idiMil existmiee) 
that, whilst ll. : Cre ator was In higiuginto existence the ])]ant or animal 
at any point of thc' su])posedeyelical curve, the imago of all lli'e stages 
through wijicli all future animals slmiild pass IlittiHi across iiis mind, * 
and wi re incorporated in the new creation as a iirojdielic indicatioji 
of what M ould tidce iilace herc'after. It is evident, ]ioM"(‘Ver, that 
ifir. Oossc eoufouuds two diifoi’^nt things in Hiis idea — uamoly, the 
laws M'lpcli ri'gulated ciii'atiori, and the laws which vcgulatiod the 
progression ami continuance of life. Plants and animals, for example, 
might havii hicn cieated, as a strituary foijns a statue, not to groM", 
hut to continue piTmaiieiitly in one state of (‘xisteiice ; hut Miien 
the 'WorkVif mcation l«t!rl ended, the lavs of life M ore iinjioscd; so 
thrtt it is liy no means necessary that the nowly-crcated plant or 
animal sliould exlMhit the Avorkings of kiAvs only retjiiired to biing 
up future oif^anisms, I ly gradual .siel)^^ to the same condition Avhich had 
been arrived at instantanioifsh/ hy Divine AviJl. Neither Mr. Gosso, 
nor any one else, has ever had a glim])se or a nvclntion of the 
modns o^nraudi of cn^aliou, oxcejil in tlio one iiistauco of the creation 
of ]\Ijm^'iJii(.‘h aifords no support to the prochronk; theoiy, and 
cannot tlg>rc!fore 1 k' justiliod in assuming that it aflbided an aiitici- 
])ation of wluit Maiuld be the ])rodiict of groM'tli. Indeed, it may 
be Avell to remind Mr. Gossc that, whilst he is apj^areiitly endea- 
vouring to conform to the literal Avords of Scrixiturc, ho is seriously 
departing from the a(:count there given of the first foriuation of man, 
Avliich rt*t>resents the created thing as AAithout life, tui inanimate 
t^iiig, imlil tlio breath of life liad been breathed into his nostrils ; 
so that blood, and evmythijig, AA'liether fluid or solid, connected Avith 
organic life, Aveve •ithcr created oi^adapteil to tlfc puiposcs of the iiCAv 
animal — not found existing, partly in perfect coUditjon and: partly 
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cfToto/or fxcren#3ntal, as if it had pievi4i6ly existed, though that 
existenco "vvas ideal. 

Admitting then the ingenuity^of Mr. Gosse’s reasoning so far as ho 
restricts himself to animiils or plants, the stnic4iu*l, functions, and 
growth of which are (‘Xi)erimeiitally known, and even admitting 
that a work which acciininlutes so many interesting examples may 
have its ^'allle in ('xeiting a taste for natural liistoi'y, I regret 
that he should have thoviglit it noec^ssny to assist geologists over 
a difficulty which to llu'in }»as no existence. For this purpose ho 
hints (h)r he cannot affirm) that it is possible? that the inorganic 
Avorld may also be subjectetl to a cyclical course, that the 
‘^ proelironic ' ’ law may be recognized even in tin? cartJPs strata, 
meaning of^liis must bo, that what appears to the gc*ologist, ronson» 
ing from tli^analogy of r(?cont causes and tttfocts, tt series of success- 
ively deposited beds characterized by the 3^‘lics of the organic life 
ftssociated with eacli, was in fact a single greation, and that the 
several layei-s Avi're so (‘routed rather than in one simjile mass, in order 
to typify the iTiture fonnation, by the erdiiiaiy processes of nature, of 
other masses — masses Avhich may theroforo T)e gitiidicd lioreafter by 
the relies c)f cdlicT g(‘n(H'u1 ions of organic brings Avith accuracy 
reason, {ilthougli all our present studi(?s are mere delusions. The ex- 
tension of the same rctisoning to the fossils, and ilk? suppejsition that 
they may typify%omc future state into which existing animal^ may 
l)(i iiitencled to ])as.s as tlio oyede pi'ocec'ds, is manifc?8tly in opposition 
^ to the very (‘Xplanaciou suggested ratluT than givi'u of Frochronism; 
for assuredly fossil bemes and fossil tcetli, or fossil idants, cannot bo 
considered ideal ; and although the author notion 

of Jimts Nataro'., it is difficult to coiiccdve A\ hat better notion could 
be foi'mod of the numerous organic itdi(*,s which tiro every day being 
discovered, if they ifte not admitted to been oyce livyig orga- 
nisms rather than men? idcalitii'S. I do not ihvell on Mr. Gosse’s 
effort to explain tiAvay the ustronoiiiictd fatd- of the vast space of time 
Avhi(di must hav'c (!la 2 )se(l before the Mosaic record of the creation of 
man as jiroved by tlu; long jieriod re(|uii‘ed ^.r tin? passtigfl of light, 
before some of the flxt'd stai-s could have become visible to nmii, 
nanich^ that the undulalion might htivo commenced at the ty(?, and 
prociceded to the star, rather llwin tit the star, and proceeded to the 
eye ; IcaAing it to astronomers to notice, should they think it deserving 
of their tittenlion. 1 should not have*, dwelt so long on this Avork, hud 
I not lioard an able geologist and scnc-ntilic man declare that he 
thought the argiiim'nt indisputable ; and therefore 1 that 

lu^ ( imsidcred the ojiinions of all living geologists fallacioitt;," founded 
on their mistaking ideal ereatiyns, both organic; and inorganic, for 
real bona Jide plants, animuls, A'ostigos of mariiic, lacustiine, and 
lliiviatilo organisms, deposits of deep seas, volcanic ashes and lavas 
of ijl ages. Let ns hope at least that no one aauII again endeuA-’our 
to solve? thf? su2)posed geological knot, but alloA\' geologist to study 
and luiderstaihl riatim? as they find her. ^ 

. Another matter Avhicli lias much engaged littention lately, is the 
degreot^of antiquity t>f man, as aCso the qucstioitwhothea: man was 
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^ creat(!d unlike other animais,~as one species oiiiy, or was ^^reaieu lu 
numerous species adapted to the jibysical conditions of various local- 
ities, such as wo|inow find them. €Che latter question is intimately 
^ connected with tho^first ; for if we once satisfy ourselves that the 
races of mcm found in portions of the earth, which during the historic 
period could have had no possible connexion with the scat of the 
IcaCing race of men, must have been indejicndent creations, there is 
no absurdity in considciin|; that they are I’omains of the organic 
human inhabitants of some earlier shige in the earth’s progressive 
change. Ilowevcr, independent of any speh speculation, M. AgAssiz has 
adduced stron^r reasons for admitting an original plurality of liiiman 
species, in his contribution to the Avorkof Nott and Gliddou on “ the 
indigenous races of the earth;” and after advocating y.e judicious 
IJiinciplo, that in the sthdy of the races of man much light might 
r be derived from a carefii' comparison of their peculiar chmactcristics 
with those of ( the Ioav# rj animals,” ho selcjcts the monkeys as l)eing 
most nearly allied to man, and points out the diffbrcixces of ojnnic© 
whicli have existed amongst the most able natimilists as to the unity 
or diversity of specif s if. soinQ.of the tribe — as, for (jxample, i?i tlio 
" braug-outans, those of Borneo, Java, and Sumatra being eonsidtu'od 
by some eminent naturalists such as Wagner as constituting only one 
speciqs, whereas others, as Professor Owen and tlie American natu- 
ralist Jofireyii W^yman, consider them as eonstitutmg three distinct 
Biiecies. i. 

The singular manner in which particular niecs are localized Avithiii 
narrow limits, as if S])ecially adaj>ted to tlicm, is (?om])ared Avith the 
simihir adaptation of the rac<-3 of men to spcjcial localities ; and it is 
iv’ged that there is equal ix^asor^ to coii,sid(‘j* that man has, like the 
monkey tribe, been originally created in A^arieties or in species, fitted 
for the regions to Avliicli fiiey Avero to bo attached. The pliilologieal 
argument for the unity of man is jilso discussed on tlio same piinciplo 
of comparison AAith imimals, in AvJiieli a similarity of language, as it 
may be cgjled, may bo traced over the Avholc Avoiid amongst animals 
or birds of the same families. 

I’hosc are not flattering, but they arc philosophical aioavs of the 
subject ; anj I dAvtU upon them, not A\ith the desire of enlbrcing 
any opinion against the oonAdetion of conscientious men of any creed 
or doctrine, hut simply for the purpose of claiming for geologists tlie 
right of studying the A\'orks of nature on scientific principles alone. 
Even then aa'c must be often obliged to modify our opinions, and to 
gi\^e nfNr:rr most cherislied theories ; for it must be recollected tliat 
our sciencib is oven yet in a coihso of groAvtli, and that tiie light of each 
new day may enable us to discover ne .v facts and to correct old errors, 
just as the increasing pow'er of the telcscoiio enables' the astronomer 
to penetj^o into stellar spaces before veiled from liis vision. In tnith, 
the age of^»lmd belief lias passed fium geology, and cverj^thing is noAV 
brought to the test of rigid examination : for example, how long 
have we noAV admitted as a demonstrated tnith, though at first not 
an imdisputed one, that the lieat of springs, ^^!:c., AA^as due to the 
communiciftion to^them of ^internal heat, proceeding from the still 
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heateA nucleus of tne cartn ! and yet; as 1 have before stated, our 4 
able member and former President, Mr. Hopkins, has, from a com- 
parison of the conductibility for%eat of various xtiilieral substances, ^ 
shown that the heat obseived docs not vary in propoftion to these 
conductibilitics, and hence that wo may perhaps have to abandon 
this favourite theory, and seek for some otlicr explanation of a positive 
and well-known fact. I 

Such advances in knowledge ought not, however, to distress us ; but 
on the contrary we ought to feel that, however charming any cherished 
fancy mhy be, the discovery truth is to a rational bein^far more 
so. A fairy talc may gratify and amuse the child ; hA the man can 
only find instruction and enjoyment in the pages of i^uc history. 

Having %w complcjted my allotted duties as ^’our President, 1 
relinquish yoiu’ chair with a fuU confidence that you have elected*as 
^py successor the very best person who coulc^ have been found in any 
countiy for filling such an office. I have indeed pointed out how wide 
iiko ixinge of ^ological science has now become ; and I know that 
in Professor PliUlips you have obtained a President fully able to 
mfister the subject, however extensive an^i^vover difficult. 
undertook th^ task myself Avitli doubt and hesitation ; but such has 
been the kindness and support I have expcriei¥>od from all the 
members, and from none more than our most abloAssistant-Secifhiiy, 
Mr. Jones, that tlw office I undertook almost with alSirm has been to 
me a source of unuUoyed pleasure, and will be ever remembered with 
•gi’atification and -with pride. 







